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4 System Receiver

General Information
A satellite broadcast network consists of three major subsystems:

Sadlite link;
Satdllite transmission uplink station; and

One or more remote satellite receivers, which have 3 mgjor components:

o

satellite antenna subsystem;

o

link cable between the antenna and the receiver system; and

o

satellite audio receiver.

The satellite antenna and its associated electronics collect and convert the signal
from the satellite’s C- or Ku-band signd to L-band (950 to 1700 MHZz). This
signd is then sent through the link cable to the satellite receiver.

The purpose of the TVRO system receiver isto:
Receive the satellite signal from the feedhorn;
Separate the WORLDNET baseband audio and video signds; and

Distribute the WORLDNET signals to the connected output devices:. the
digtribution amplifier, video monitors, televisions, videocassette recorders,
and site-optional equipment, such as Wegener receivers.

The system receiver must be compatible with the video transmission standard of
the incoming signa to ensure a high-quality televison picture. (Seevideo
transmission standards in Chapter 6, Monitors,) Some system receivers require
accessories for adequate reception, while other models include an interna
switching network that eliminates picture streaking and color distortion.

Analog Receiver Description
Tune to and accept: Single Radio Frequency (RF) signals from a C-Band or Ku-
Band low-noise block downconverter (LNB) in the frequency range of 950-2050
MHz.

Video output: Origina phase ateration by line (PAL) or Nationd Televison
Standards Committee (NTSC) formats.

Audio output: Both balanced and unbalanced forms, and in both mono and stereo
channels.
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Digital Receiver Description
Accept: Compressed RF signal from a C-Band or Ku-Band low-noise block
downconverter (LNB) in the frequency range of 950-2050 MHz. Digita
receivers have built-in video and audio decompression processors.

Video output: Origina PAL or NTSC formats.

Audio output: Both balanced and unbalanced forms, and in both mono and stereo
channels.

Broadcast Signal Spectra
Figures 4.1 and 4.2 illustrate the frequency band spectra of WORLDNET's
broadcast signals for NTSC and PAL. Additiona subcarrier signals within each
spectrum are used by the Wegener receiver, which is described later in this
chapter.

Figure4.1l, WORLDNET Broadcast Signal Spectra (NTSC)
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Figure4.2, WORLDNET Broadcast Signal Spectra (PAL)
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Terms
Acronyms, terms, and definitions useful in the following sections are listed here.
TERM DEFINITION

AC Alternating Current

AFC Automatic Frequency Control

AGC Automatic Gain Control

Ampere (amp) The unit of measure of current flow. One ampere equals 1
coulomb of electrons passing a given point in 1 second.

Amplifier An electronic device that increases the strength of an
electrical impulse with respect to the impulse's frequency.

Analog Signal A signal transmitted on a continuously varying
electromagnetic wave

ASCII American Standard Code for Information Interchange

Attenuation A term used to measure the decrease in magnitude in
transmission from one point to another. It may be
expressed as a ratio or in decibels.

Attenuator An adjustable transducer for reducing the amplitude of a
wave without introducing appreciable distortion.
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Band-Pass Filter

A filter allowing only frequencies within a certain range to
continue, while blocking lower and higher range
frequencies

Bandwidth

The range of frequencies occupied by a signal or passed
by a transmission channel (7.5 KHz or 15 KHz).

Baseband Frequencies

The band of frequencies containing the information prior to
modulation or after demodulation.

Bit Error Checking
(BEC)

A method for checking a binary data stream for bit errors,
sometimes called Viterbi Forward Error Checking (FEC)

Bit Error Rate (BER)

A measure of the accuracy of digital demodulation or
decoding.

Bit Rate The speed of digital transmission measured in bits per
second.

BNC A cable connector type

BPSK Binary Phase-Shift Keying

Carrier The radio frequency wave that is modulated by the
baseband information signal.

C-Band RF signal frequencies in the range, 3.7 — 4.2 GHz

Composite Baseband

The raw demodulator output, prior to filtering. Contains all
transmitted subcarriers.

Connector A socket, jack, or port on a piece of equipment into which
a cable or wire connects.

Current The flow or rate of flow of electrons in a conductor from a
point of higher concentration to one of lower concentration.
Usually measured and expressed in amperes.

DC Direct Current

Decibel (dB) A unit for measuring the volume of a sound.

De-Emphasis Network

An electronic network that modifies the input spectrum of
audio frequencies to provide a flat spectrum.

Demodulation

The recovery of baseband information from a modulated
carrier.

Deviation The level of modulation of an FM signal.
Digital Data Data formed by rapidly sampling the voltage of an analog
signal and converting the samples into binary numbers
DIP Dual Inline Processing
International Broadcasting Bureau WORLDNET A 5 !!!..4
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DTR Data Terminal Ready. One of the handshake
requirements in a data transmission interface

FDM Frequency Division Multiplex. Single or multiple-channel
per carrier operation

FEC Forward Error Correction

Frequency The number of complete oscillations per second of an

electromagnetic wave.

1 cycle per second = 1 hertz (Hz)

1,000 cycles per second = 1 Kilohertz (KHz)
1,000,000 cycles per second = 1 Megahertz (MHz)
1,000,000,000 cycles per second = 1 Gigahertz (GHz)

Frequency Modulation
(FM)

The baseband signal is caused to vary by the frequency of
the carrier wave.

Hertz (Hz)

The unit of frequency, one cycle per second.

High-Pass Filter

A filter allowing high frequencies to continue, while
blocking low frequencies

IDU Indoor Unit

IF Intermediate Frequency. A commercial, industrial-
standard frequency, 70 MHz

Impedance An Electrical property which is equal to the ratio of
voltage to current flow

K-Band The frequency spectrum from 10.9 to 36 GHz.

Knob A round handle that can be turned.

Ku-Band RF signal frequencies in the range, 10.95 - 12.75 GHz

L-Band RF signal frequencies in the range, 950 to 1700 MHz

LED Light Emitting Diode

Line Amplifier A device used to amplify an incoming signal before

reaching the system receiver

Local Oscillator (LO)

A stable signal source used in the Block Downconverter
to reduce the incoming signal frequency to a lower range

Low-Pass Filter

A filter allowing low frequencies to continue, while
blocking high frequencies

Megahertz (MHz) 1 million hertz.
Modulation The impression of information upon an RF carrier wave by
varying some parameter of that wave.
05/05/00 International Broadcasting Bureau WORLDNET A 5 !!!..4
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MPEG Moving Picture Experts Group

MUSICAM An MPEG Layer 2 audio decompressor

Noise Source Any signal that interferes with the desired signal

NTSC National Television Standards Committee

ODuU Outdoor Unit

Ohm (W) The unit of electrical resistance present in a circuit.

Outlet A wall 110V or 220V AC electrical source or a terminal
strip 110V AC source.

PAL Phase Alteration by Line. A German video transmission
standard

PCM Pulse Code Modulated

PLL Phase-Locked Loop

QPSK Quadrature Phase-Shift Keying

RF Radio frequency

SCART Cable An electrical cable connecting a positioner/tracker to a
system receiver, enabling automatic transfer of satellite
tracking data from the receiver to the positioner/tracker

SECAM Séquence Couleur a Mémoire, Color Sequence with

Memory. A French video transmission standard

Signal Splitter

A device used to divide a broadband signal into different
frequency ranges for different receivers

Signal/Noise Ratio

The ratio, usually expressed in decibels, of the strength of
a desired signal to that of the extraneous noise that is
present.

05/05/00

SPST Single pole single throw

Subcarrier An information carrying wave which modulates the main
carrier in a communications system. Subcarriers are used
for independent audio and data transmission.

Switch A lever or button that can be moved from one position to
another.

TDM Time Division Multiplexing. Single or multiple-channel
per carrier operation

Terminal A socket jack, or port, on a piece of equipment into which
a cable connects.
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TTL Transistor-Transistor Logic - Logic circuits consisting of
two or more directly interconnected transistors intended
to drive capacitive loads at high rates.

Volt (v) The unit of measure for potential difference.

Volt-Ampere (VA) Unit of apparent power equal to the product of voltage and
current.
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COMSTREAM ABR200 Audio Broadcast Receiver

Overview
The ABR200 is a multiple transmission rate, QPSK/BPSK digital audio receiver.
It processes the signal and provides audio, data, and control signalsto the
receiver station equipment that has been supplied to the post.

The ABR200 is composed of two elements, an outdoor unit and an indoor unit.
The outdoor unit consists of alow-noise LNB that mounts directly to the antenna.
The indoor unit is a compact, fully integrated, digita receiver. It is composed of:

An L-band demodulator;

A single micro-controller providing overal receiver control and
configuration;

A single DSP-based audio decoder providing two audio outputs,
A relay control port;
An RS-232 asynchronous audio port; and

An RS-232 remote control/diagnostic port.

The receiver is normally rack mounted, requiring only 1.75 inches of vertical
space. All input and output connections are made on the rear panel. Each
connector is unique in size or gender from the other, so that no interconnection
mistakes can be made during ingtdlation.

For installations that require multiple stereo pair outputs, two or more receivers
can be connected together. In this configuration, the L-band RF input is passed
through to each additional receiver in turn, and is demodulated, decoded, and
output as an independent audio channdl. Up to six receivers can operate from
one low noise block downconverter (LNB) and antenna.

Features
Key features of the ABR200 are the following:

Full 20 kHz CD-qudity audio at 128, 192, or 256 Kbps;

Ku- or C-band operation, BPSK or QPSK;

ISO/MPEG agorithm that has international backing, has significant ongoing
international research and development, and is subject to independent

performance assessment and measurements;

Quick, nearly transparent, audio channel changes for receiving multiple
channels;

05/05/00 International Broadcasting Bureau WORLDNET @£




TVRO Operation Guide
4 System Receiver

4-10
COMSTREAM ABR200 Audio Broadcast Receiver

Relay (cue) control port with eight contact closures, each independently
controllable from the uplink;

Six TTL inputs for local channel changes and auxiliary equipment
monitoring;

Addressable receiver providing complete control of receiver configuration
and operation from the uplink;

Audio channel changes either locally or from the uplink;

Low-speed (300 to 4800 baud) asynchronous data port;

Remote control capability, with access by an external wireline modem;
Built-in audio, relay control, data port diagnogtics;

Built-in performance monitoring measures lowest received energy per bit
with respect to noise (Eb/No) and counts RF and audio sync losses;

Receiver software can be upgraded over satdllite link; and

Nonvolatile memory for al configuration and operating parameters.

Figure 4.3 shows the ABR200 installed in atypica application, such as aradio
station environment.

Figure4.3, Typical ABR200 Installation

:

The analog output audio is used to feed both the on-air studio console and taping
equipment for off-hours distribution of programmed material. The relay contact
closures are used to control station equipment such as cart machines and tape

05/05/00

recorders. The data port can be connected to alow-speed dot matrix printer or a
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persona computer (PC) for station traffic, air logs, and so on. The alarm relay
closureis used to activated an aternate program source in the event the satellite
channel becomes inoperative.

The ABR200 chassis is mechanicaly and electrically strong, meeting worldwide
emissions, safety, and power requirements. The chassis design uses overlapping
joints, so that electrical high voltages cannot be probed from outside the chassis

box. The ABR200 contains a power supply that can sense and adapt to any AC

power source automatically. Figure 4.4 shows the front panel of the ABR200
receiver.

Figure4.4, The ABR200 Front Pane

Operations

Front Pand Indicators

The front panel on the ABR200 receiver has six indicators located on the right
side of the panel, as shown in Figure 4.5. The indicators are backlighted to show
active operations or fault conditions in the ABR200.

Figure4.5, ABR200 Front Pand Indicators

e A

The front pand indicators are:

Power Indicator

This green Light Emitting Diode (LED) indicates that the unit is powered on and
that the power supply is functioning properly.

RF Sync Indicator

Thisindicator turns green to indicate that acquisition of the incoming RF signa
is complete and the RF signdl is being processed.
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Audio Sync Indicator

Thisindicator turns green to indicate that the digital audio decoder is
synchronized to the uplink audio encoder. High-qudity audio is available for
output from the receiver, if the receiver has been authorized for audio reception
by the uplink.

Sgnal Indicator

The Signal Indicator is agreen LED that indicates the current signal strength
compared to criteria specified by the user. The indicator has three operational
states: ON, BLINKING, and OFF. The signal-level thresholds that determine
these three states are specified by the user, using the computer commands QO and
Q1 described in the Command Description section. These threshold levels are
preset to the default values shownin Table 4.1.

TABLE 4.1, THRESHOLD LEVEL DEFAULT VALUES

05/05/00

SIGNAL LEVEL (EB/NO) INDICATOR
>7.0 dB On

>4.0 dB, <7.0 dB Blinking
<4.0 dB Off

IDU Fault Indicator

The IDU (Indoor Unit) Fault Indicator illuminates IDU Fault in red. When the
indicator ison, it indicates one or more fault conditions exist that may prevent or
serioudy affect signal reception. The conditions under which the indicator turns
on are set by the user, as described in the Command Description section. This
indicator follows the state of the Status Relay Closure Contact that is located on
the rear pandl of the receiver. Once the fault conditions have cleared, the
indicator turns off automaticaly.

During the power-up sequence, the fault indicator will light briefly (indicating
that the LED isworking), then turn off. Once the power-up sequence is
complete, the fault indicator remains invisible unless afault has occurred.

Another function that involves the IDU indicator is the updating of ABR200
receiver software. The ABR200 software can be updated over the satellite link.
Interrupted or unsuccessful software downloads will make the IDU fault
indicator blink at 1-second intervals. The fault indicator will stop blinking only
when the download is successful.

ODU Fault

The ODU (Outdoor Unit) fault indicator illuminates ODU Fault in red on the
front panel. When unlit, “ODU Fault” is not readily visble. When lit, the LED
indicates that the low-noise amplifier/block downconverter (LNB) is not
receiving power from the IDU. Thisindicator may be programmed to remain off
using the OM command, as described in the Operations section.

International Broadcasting Bureau WORLDNET @£
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Rear Pand Connections

This section describes the physical and electrical connections to the ABR200
receiver. All externa connections to ABR200 are made at rear panel connectors.
The ABR200 has eight possible connections on the rear panel. The location of
these connectors is shown in Figure 4.6. Each connector is different in either size
or type from the others (except for RF IN and RF OUT), so that errors in making

connections are minimized.

All signal cables connected to the recelver should be shielded. The shield must
be electrically attached to the mating connector.

Figure 4.6, ABR200 Rear Panel Connectors

N

omo

AUDIO OUT

This connector type is DB9, male (Analog Audio). The AUDIO OUT port

provides the analog audio output for left and right audio channels. The outputs
are direct coupled, actively baanced, and with the capacity to drive into 600 ohm
impedances. To protect against circuit damage during short circuits, a series

current-limiting resstor (30 ohm) is placed between the output operationa

amplifier and the connector.

When operating in the mono mode, only the left output is supplied with the audio
sgna. A mating female DB9 connector, with metal shell cover, should be used
to connect to studio equipment. The interconnecting cable should be a shielded,

twisted-pair audio cable.

See Table 4.2 for pinout assignments for this connector:

TABLE 4.2, ANALOG OUTPUT PORT PINOUT ASSIGNMENTS

05/05/00

CONNECTOR TYPE: DB-9 MALE

PIN # /0 NAME DESCRIPTION

1 0 LO+ Left Audio Output (+)
2 0 LO- Left Audio Output ()

3 -- Not Used

4 0 RO+ Right Audio Output (+)
5 0 RO- Right Audio Output (-)
6 0 AGND Analog Ground

7 -- Not Used

8 -- Not Used

9 O AGND Analog Ground
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AUX, Auxiliary Port

This connector typeis DB15, female, and provides avariety of signds for
optiona use:

Status relay contacts,
Digita audio output;
AGC monitor voltage; and

Synchronous RS-422 receive clock/data outpuit.

See Table 4.3 for the pinout assignments for this connector. A description of
these assgnments is given in the following paragraphs.

TABLE 4.3, AUXILIARY PORT PINOUT ASSIGNMENTS

CONNECTOR TYPE: DB-15 FEMALE

PIN # I/O NAME DESCRIPTION

1 6] SG Signal Ground

2 ®) Status+ Status Closure Contact 1

3* ®) RD- Receive Data RS-422 (-) [A]

4* 0 RT- Receive Timing RS-422 (-) [A]

5 ®) AGC AGC Output Voltage 0-10 VDC

6* I BBRT- Baseband Rec. Timing RS-422 (-) [A]
7* I BBRD- Baseband Rec. Data RS-422 (-) [A]
8 0 DIGOUT- AES/EBU Digital Audio Out (-)

8 ®) Status- Status Closure Contact 2

10* 0 RD+ Receive Data RS-422 (+) [B]

11* ®) RT+ Receive Timing RS-422 (+) [B]

12 I MCRESET- M&C Port Reset

13* I BBRT+ Baseband Rec. Timing RS-422 (+) [B]
14* I BBRD+ Baseband Rec. Data RS-422 (+) [B]
15 0] DIGOUT+ AES/EBU Digital Audio Out (+)

05/05/00

* Special configuration required.

The Status Relay contacts are made at this connector. The Status Relay output
provides an external indication of errors in the satellite receiver system operation.
The Status Relay follows the front pand 1DU fault indicator, and consists of a
contact closure that remains inactive during normal operation.

When an error condition is observed, the relay will activate, alowing the error
event to be detected. The sense of the relay may be programmed to be either
inactive open or inactive closed, using the SS command described in the
Command Description section. The Status Relay may be used to switch in an
aternate audio source feed or to trigger an audio alarm to aert the operators that
aproblem exists.

International Broadcasting Bureau WORLDNET ¥
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An important feature of the Status Relay is its ability to be programmed to trigger
under specific fault conditions. These fault conditions are detected while others
areignored. The Status Relay can be customized for your receiving Sit€'s
requirements. The status relay mask, SR, command provides this customizing
ability. Refer to the Command Description section for details about this
command.

Under normal operating conditions, there is a short circuit between pins 1 and 2.
If afault occurs or the power supply fails, the connection becomes an open
circuit.

The Status Relay output should not be used to switch currents greater than 1
4 ampere

A digital pulse-code-modulated (PCM) audio output is dso available. This
interface operates according to the AES/EBU interface specification. This output
permits direct connection to studio equipment or digital audio tape recorders that
support the AES/EBU interface. Higher quality audio is possible since al of the
digita-analog and analog-digital converson noiseis aleviated with digital PCM.

For assistance in antenna pointing, an analog version of the automatic gain
control (AGC) is made available on this connector. The analog voltage range is
fromO0to 10 VDC. Thisvoltage is measured relative to the signa ground aso
present on the connector.

The undecoded audio data stream is made available on this connector as RS-422
data and clock. This interface operates synchronously. The output datais
synchronized with the falling edge of the receive timing clock, which isaso
provided. Possible use for these datais that the encoded audio data stream can be
directly stored onto a storage device, such as a hard disk, for playback at alater
time into aMUSICAM decoder or the ABR200.

RELAY/CONTROL

This connector type is DB-25, mae, and provides various signds for relay or
control purposes. The relay control port provides eight separate form A (SPST)
relay contacts that are controlled from the uplink. Each contact can be
programmed independently or in combination with other contacts. The polarity
(normally open or closed) can be selected either locally or from the uplink. The
relay contacts are intended to be used to control external equipment, either audio
or other station equipment.

See Table 4.4 for the pinout assignments for this connector. A description of
these assignmentsis given in the following paragraphs.
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TABLE 4.4, RELAY CONTROL PORT PINOUT ASSIGNMENTS
CONNECTOR TYPE: DB-25 Male

05/05/00

Pin I/O | Name | Description Pin # /O | Name | Description
#
1 (e} RC1A Relay Closure Contact 1A 9 | Sli1 Sensor Input 1, TTL
14 (©) RC1B | Relay Closure Contact 1B 10 | SI2 Sensor Input 2, TTL
2 (0] RC2A | Relay Closure Contact 2A 11 | SI3 Sensor Input 3, TTL
15 (©) RC2B Relay Closure Contact 2B 22 | Sl4 Sensor Input 4, TTL
3 (0] RC3A | Relay Closure Contact 3A 23 | SI5 Sensor Input 5, TTL
16 (0] RC3B Relay Closure Contact 3B 24 I SI6 Sensor Input 6, TTL
4 (0] RC4A | Relay Closure Contact 4A 12 | SI7 Sensor Input 7, TTL
17 (6] RC4B Relay Closure Contact 4B

25 (0] SG Signal Ground
5 (©) RC5A | Relay Closure Contact 5A 13 (0] +12V +12 V through 220 ohm
18 (0] RC5B Relay Closure Contact 5B (5 ma max) resistor
6 (0] RC6A | Relay Closure Contact 6A
19 (0] RC6B Relay Closure Contact 6B
7 (©) RC7A | Relay Closure Contact 7A
20 (0] RC7B Relay Closure Contact 7B
8 (©) RC8A | Relay Closure Contact 8A
21 (0] RC8B Relay Closure Contact 8B

Seven TTL sensor inputs are provided for externa control of channegl selection or
for ancillary equipment monitoring. These inputs can be monitored directly

using the S command. See the Command Description section for specific
details about this. The first three inputs allow the selection of up to eight
different RF audio channels by connecting a rotary switch to the inputs. The RF
channel frequencies are preset either locally or from the uplink.

The second group of three inputs can be used to trigger an automatic cal to the
uplink facility when activated. See the description under the FL command in the
Command Description section for more details. The seventh input is currently
unused.

Also available on thisport is+12 VDC. The output is current-limited to
50 milliampere (ma). One possible use for this voltage is to support interfacing
to coupled inputs of user equipment.

DATA

The connector type is DB-25, femae (RS-232), and provides an asynchronous
RS-232 data output. These data are a portion of the audio data stream
transmitted from the uplink. Data rates up to 4800 baud possible. You can
define the functions of this port using the P1 command as described in the
Command Description section. Flow control is not implemented for this
interface.

International Broadcasting Bureau WORLDNET
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See Table 4.5 for the pinout assignments for this connector:

TABLE 4.5, USER DATA PORT PINOUT ASSIGNMENTS

CONNECTOR TYPE: DB-25 MALE

PIN# | /O | NAME DESCRIPTION PIN# | 1/O | NAME DESCRIPTION
1 o SG Signal Ground 16* 0] AUXRD Aux Rcv Data RS-232
(Rsrvd)
2 I TD Transmit Data 17 - - Not Used (Reserved)
(Reserved)
3 0 RD Receive Data 18 -- - Not Used (Reserved)
4 0] SG Signal Ground 19* I AUXDTR | Aux Data Terminal Ready
(Rsrvd)
5 -- -- Not Used (Reserved) 21 -- - Not Used (Reserved)
6 6] DSR Data Set Ready 22 - - Not Used (Reserved)
7 0 SG Signal Ground 23 -- - Not Used (Reserved)
20 I DTR Data Terminal Ready 24* @) AUXRD+ | Aux Rcv Data RS-422 (+)
(Rsrvd)
25* I AUXTD+ Aux Tsmt Data RS-422
(+) (Rsrvd)
8 -- -- Not Used (Reserved)
9 -- -- Not Used (Reserved)
10 -- -- Not Used (Reserved)
11* 0] AUXR Aux Rcv Data RS-422
D- (-) (Rsrvd)
12* I AUXT Aux Tsmt Data RS-
D- 422 (-) (Rsrvd)
13* 0] AUXD Aux Data Set Ready
SR (Rsrvd)
14* I AUXT Aux Tsmt Data RS-
D 232 (Rsrvd)
15 - - Not Used (Reserved)

*Specia Configuration required.

M& C (Monitor & Control)

This connector is a DB9, female (RS-232). The Monitor and Control port is used
to connect an RS-232 control terminal or telephone modem to the ABR200.
During norma system operation, commands are received from the uplink

through the control channel. However, control and diagnostic commands can
also be issued to the receiver through this port. During normal operation, the
front panel LED indicators will display summary failure information. The M&C
port is used to provide detailed information on the ABR200 status.

This port is setup by using the P2 command, as described in the Command
Description section. See Table 4.6 for the pinout assignments for this connector.
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TABLE 4.6, M&C PORT PINOUT ASSIGNMENTS (SPECIAL CONFIGURATION REQUIRED)

CONNECTOR TYPE: DB-9 Female, RS-232/RS-485
Pin# |1/0 Name Description
1* | TD+ Transmit Data, RS-485 (+)
2 6] RD Receive data, RS-232
3 | TD Transmit Data, RS-232
4 I DTR Data Terminal Ready
5 ©) SG Signal Ground
6 6] DSR Data Set Ready
7* | TD- Transmit Data, RS-485 (-)
8* 6] RD+ Receive Data, RS-485 (+)
o* O RD- Receive Data, RS-485 ()
* Special configuration required.
If amodem (such as a Hayes-compatible modem) is connected to the M& C port,
it is possible to establish areturn link by terrestria phone linesto the uplink
terminal. This enables remote performance monitoring of the receiver site by the
uplink site.
4 The datatermina ready (DTR) lines must be active for proper operation.
Default port settings are 2400 baud, 7 data bits, 1 stop bit, and odd parity.

If this port has been reprogrammed, you can reset the default settings by

performing the following procedures:

1. Connect the MCRESET (AUX port, pin 12) pinto signa ground (AUX port,
pin 1).

2. Turn off the ABR200 power.

3. Turn the ABR200 power back on.

4. Disconnect pin 12 from pin 1.

RF IN

This connector is an Ftype, 75 ohm, femae (RF). RF IN isthe primary input to
thereceiver. The RF signal is brought into the receiver through this connector.
ABR200 units may be connected by attaching the RF OUT of one unit to the RF
IN of another. The RF input connector supplies power at +18 VDC (500 mA
max) to the LNB downconverter through the link cable between the LNB and the
ABR200 receiver. See Table 4.7 for RF In parameters.

TABLE 4.7, RF INPARAMETERS

Input carrier power -75 dBm to -30 dBm

RF frequency 950 MHz to 1700 MHz

Total power in the 950 MHz to 1700 MHz band <5 dBm

Input impedance 75 ohms, with a return loss of
greater then 9 dB
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RF OUT

This connector is an Ftype, 75 ohm, female. The RF OUT connector provides a
buffered duplicate of the signa presented to the RF input connector. The RF
OUT can be used to:

Connect an L-band video receiver for receive-only video gpplications,

Connect additional ABR200 receivers for simultaneous reception of multiple
audio channdls;

Diagnose problems in system performance; and

Aid in pointing an antenna.

The frequency range of the Video Output isidentical to that of the receiver, 950
MHz to 1700 MHz. The gain of the Video Output is—2 dB to +5 dB; nomind +2
dB. The output impedance is 75 ohms, with areturn loss greater than 9 dB.

POWER CONNECTOR

This connector typeis IEC 320, mae socket. The ABR200 power supply is auto-
ranging from 85 to 265 VAC and 47 to 63 Hz. Maximum power supply output
for the ABR200 is 52 watts. The normal power consumption for the ABR200 is
35 watts. Thereisno power On/Off switch on the receiver. Removethe AC
power cable from the unit to turn the power off.

AN

For receiver sites outside North America, the appropriate certified termination
plug for the power cord must be installed.

05/05/00

The power cord wires are color-coded:
Green and Y ellow: earth/ground;
Blue: neutrd; and

Brown: live.

If the color code described does not correspond to the colored markings
identifying the terminals in your termination plug, complete the following
procedures:

The green and yellow wire must be connected to the terminal in the plug marked
by the letter E or by the earth symbol, or colored green and yellow.

The blue wire must be connected to the terminal marked with the letter N or
colored black.

The brown wire must be connected to the terminal marked with the letter L or
colored red.
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Receiver Control

In audio digtribution networks, the ABR200 is hormally setup and controlled
from the uplink station. In this configuration, the receiving site does not usualy
need to communicate directly with the receiver. However, during receiver
ingtdlation, troubleshooting, or for performance monitoring, direct
communication may be required.

This section describes the on-site operation of the receiver through the M&C

port. Complete monitoring and control of the receiver is available using an

ASCII computer terminal connected to the RS-232 monitor and control port
(M&C port) located on the rear panel of the unit. Alternatively, atelephone
modem may be connected to the M& C port, allowing control from a remote (off-
site) terminal. Operation of the ABR200 in thisway is not covered in this

manua (See the ComStream ABR200 Operation Manual for specific ingtructions
on this control aternative).

When you control the ABR200 receiver from an on-dite terminal, you can input
commands to display and set ABR200 parameter. ABR200 codes are output by
the recelver to indicate errors, faults, or current status. The next subsections
discuss the following:

The ABR200 command syntax;
Each functiona group of commands; and
Errors, faults, and status codes.

Command Syntax

Commands are input to the ABR200 by sending a sequence of ASCII characters
to the receiver M&C Port. For installation instructions, refer to the TVRO
Installation Guide. Each message sequence consists of severa parts:

An escape character (optional);
A two-letter command string;
A single space;

An optional parameter; and

The [Enter] key.
All characters following [Enter], and before the next escape character, are
ignored. Commands may be entered in either upper or lower case.

In the following syntax models, the angle brackets (< >) are not to be typed
when entering commands into the terminal. They are used here to separate the
different parts of the command for clarity. In this example, the optiona escape
character in front of the command is not used.

<command> <space> <parameter> [Enter]
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Most commands are used to set interna parameter values or to determine their
current value. Parameters may consist of:

A single digital number - identified as“n”;
A multiple digital number - identified as“nnnnn”;
A single ASCII character - identified as“s’; or

An ASCII character string - identified as“string”.

Parameter values are determined by replacing the numerica value in the
command with a question mark (?) character or by entering [Enter] immediately
following the two-character command.

<command> <space> ? [Enter]
or

@)

<command> [Enter]

Each of these commands requests the receiver to display a current parameter
value. Some commands do not have parameters associated with them. These
commands are terminated with only [Enter]. The second example above shows
the syntax for a command that does not require a parameter (such as RE, DC,
DP, and others).

The receiver will perform command actions if:
The command is valid;
The parameter value is within the valid range;

The parameter value or command is compatible with the present receiver
configuration; and

The command can be executed immediately.

Commands that do not follow these guidelines will produce an error code.
Command errors occur when a command has been mistyped, is inappropriate, or
cannot be executed immediately. The normal response of the receiver isto
display one of the error codes shown in Table 4.8.

TABLE 4.8, COMMAND ERROR CODES

ERROR CODE DESCRIPTION
ER1 Command Format Error
ER2 Parameter Out of Range
ER3 Command Not Supported by
Configuration
ER4 Command Temporarily Not
Supported
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Password Protection

To protect against unauthorized access to the receiver, alogin password is
provided. The default for this passwordisSHOMEYD. It isimportant to pay
attention to the case of the lettersin the password. For other commands, it is not
important as character case is not distinguished. To change the password, use the
PC command.

Command Groups

Most commands are used to set the operating characteristics of the receiver.
These commands install parameter values into the receiver memory that remain

in effect unless changed by the receiver operator. 'Y ou should avoid changing
settings unless you are certain of the result. Most of the operating parameters are
set at the uplink at the time of installation and do not change except under

specific condition.

ABR200 commands are grouped into nine functiond areas:
L-band Demodulator;
Channe Control;
Audio Port;
Data Port;
Relay Port;
M& C Port;
Alarm/Status,
Front Panel; and

Miscellaneous.

4 The detailed use and syntax of individua commands is presented in the
aphabetical ligt following the functiona grouping as shown in Table 4.9.

TABLE 4.9, COMMANDS

FUNCTIONAL GROUP | SYNTAX | USE

L-Band AG ACG Gain Factor

Demodulator AO Acquisition Offset

Commands o
AQ Acquisition Mode
Bl Primary Search (Binning) Range
B2 Secondary Search (Binning) Range
B3 Overall Search (Binning) Range
CE Channel Error Rate
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FUNCTIONAL GROUP | SYNTAX | USE
DC Display Configuration of Receiver
DQ Data Rate Query
EB Eb/No Signal Level Query
EM Eb/No Minimum Register
LO Local Oscillator Offset
RB Read Calculated Bit Error Rate
RF Read RF Value
Channel Control CC Channel Configuration
FD Format Definition
FS Format Select
LA Logical Address Definition
LC Local Format Change Permission
NS Network Status
PD Preset Definition
Audio Port AS Audio Status
AT Audio Test
LR Left/Right Channel Toggle
MU Audio Mute
MO Eb.No Mute On
M1 Eb/No Mute Off
Data Port P1 User Data Port Configuration
X1 Exercise User Data Port
Relay Port CM Relay Contact Mapping
CO Relay Contact Control
CQ Relay Contact Query
CS Relay Contact Sense
M&C Port BY Bye — Logout
EE Echo Terminal Input
P2 M&C Port Configuration
PC Password Change
X2 Exercise M&C Port
Alarm/Status AL Alarm Reporting
CF Clear Fault Register
ET Eb/No Alarm Threshold Level
EX Maximum Eb/No
FL Fault Query
HM Hex Mode
NF Number of Signal Fade
Si TTL Sensor Input Query
SL Audio Sync Loss Counter
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FUNCTIONAL GROUP | SYNTAX | USE
SR Status Relay Mask
SS Status Relay Sense
ST Status Query
Front Panel oM ODU Fault Mask
Q0 Low-Signal Quality Threshold Level
Q1 High-Signal Quality Threshold Level
Miscellaneous AP CS8204 Inputs
DE Composite Data Port Enable
DM Display Message
DP Display Parameters of Receiver
DX Decoder Data source
EN Enable Network Data
ID Receiver ID Query
MR Master Reset
P3 Printer Port Configuration
RE System Reset

Command Descriptions

An aphabeticd listing of the individual commands is given below with the
command two-letter code, the command title, the appropriate syntax for the
command, and an explanation of its usage. As appropriate, examples are
provided.

AG AGC Gain Factor
Syntax: AG <space> ?

This command displays the gain factor applied to the received signal. During
normal operation, the gain factor is constantly and automatically adjusted so that
the receiver baseband signal is amplified to the same level regardless of input
signal strength. A displayed value of 255 meansthat no signa is present. A
value of 0 means that the received signd is too strong.

AL Alarm Reporting
Syntax: AL <space> ?
AL <space>n

This command enables/disables the automatic reporting of darms to the M&C
port. This command has no effect on the operation of other commands such as
ST and FL. The status of the faults can still be monitored by the AL query
command.

VALUE SETTING

0 Enable fault reporting
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1 [defauli] Disable fault reporting

AO
Syntax: AO <space> ?

This command displays the offset frequency from which acquisition will begin.
The default value for this frequency is0 MHz.

Acquisition Offset Frequency

AP CS8204 Inputs

Syntax: AP <space>n or

AP <space> ?

This command configures the AES/EBU interface. This interface provides a
digital PCM audio output on the AUX port connector of the ABR200. This
interface operates according to the AES3-119X (ANS| $4.40-199X) interface
specification. This specification alows transmission of control information
aong with the digital audio data stream.

The ABR200 uses the CS8204 digital transmitter manufactured by Crysta
Semiconductor. The CS8204 is operated only in the professional (PRO) mode.
The AP command provides users with access to the inputs of the CS8204 that
specify the control information to be transmitted.

In the AP command, “n” isthe decimal equivaent of the bit map of the CS8204
control interface a shown in Table 4.10.

TABLE 4.10, CS8204 CONTROL INTERFACE

BIT CS8204 FUNCTION DECIMAL
POSITION | p|N NAME WEIGHT

0 EM 0 Encoded encoder emphasis 1

1 EM 1 Encoded encoder emphasis 2

2 C1l/ Inverse of channel status bit 1 4

3 Cce/ Inverse of channel status bit 6 8

4 C7/ Inverse of channel status bit 7 16

5 C9/ Inverse of channel status bit 9 32

6 CRE Sample address counter control 64

7 Not Supported 128

The inputs to the CS8204 are encoded as shown in Table 4.11 (with the asterisks
indicating default values).

TABLE4.11, CS8204 INPUT CODES

PIN NAME INPUT STATE OPTION SELECTED
EMO,EM 1 *1,1 Receiver defaults to no emphasis,
manual override enabled.
0,0 CCITT J17 emphasis, no override.
1,0 50/15 nsec emphasis, override disabled.
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International Broadcasting Bureau WORLDNET ¥




TVRO Operation Guide
4 System Receiver

4-26
COMSTREAM ABR200 Audio Broadcast Receiver

PIN NAME INPUT STATE | OPTION SELECTED
0,1 No emphasis, manual override disabled.
C1/ 0 Non-audio mode.
*1 Normal audio mode.
Cc6/, C7/ *1,0 Sampling frequency = 48 kHz, no
override or autosetting.
1,1 Sampling frequency defaults to 48 kHz
with manual of autosetting enabled.
c9o/ *0 Stereophonic mode, channel 1 is left,
manual override is disabled.
1 Receiver defaults to 2 channel mode,
manual override enabled.
CRE *0 Sample address counter reset.
1 Local sample counter and reliability flag
are internally generated.

The default value for AP is 15.

AQ Acquisition Mode

Syntax: AQ <space>n

AQ <space> ?

This command sets the type of acquisition mode and queries the receiver for the
currently active acquisition mode. The value of “n” specifies what type of
acquisition the receiver isto perform. If queried (that is, if “?’ is entered in the
command syntax), the receiver reports back the status of the acquisition mode.

Acquisition is the process the receiver usesto adjust its frequency, phase, gain,
and synchronization to match the incoming RF carrier. The ABR200 performs
these adjustments automatically for both installation and for signal fade out.
Table 4.12 shows the different types of acquisition and the corresponding action
or status each represents:

TABLE 4.12, ACQUISITION

TYPE ACTION STATUS
0 Disable acquisition Acquisition disabled/complete
1 Initiate fade acquisition Fade acquisition in progress
2 Initiate power-on (start-up) Power-on (start-up) acquisition
acquisition in progress
3 None Channel change acquisition in
progress

An acquisition mode of O indicates that acquisition has been disabled or that the
previous acquisition is complete. When the ABR200 achieves RF sync and
audio sync, it sets the acquisition mode to O to indicate that the previous
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acquisition was successfully completed. When you enter AQ 0, this command
instructs the ABR200 to disable all acquisition processes.

Entering avalue of O for n in the acquisition mode command will disable any
acquisition in progress. The ABR200 will not begin another acquisition until

4 you enter one of the commands. AQ 1, AQ 2, or FSn. Disabling acquisition is
usually not desirable.

A fade acquisition is automatically initiated whenever RF sync is lost while the
receiver islocked onto acarrier. A power-on acquisition will begin searching for
the RF carrier at the frequency specified by the user. The start acquisition
frequency is determined by the ABR200 from the value of the RF parameter that
is entered in the channel configuration, CC, command. In addition, the ABR200
will add the offset frequency that is entered in the acquisition offset, AO,
command to the start acquisition frequency.

A channedl change acquisition is normally performed when the ABR200 is
receiving one RF carrier or RF channel, and is then instructed to switch to
another RF carrier. The FS command is used for this purpose, not the AQ
command. The FS command is used because this command programs the
ABR200 with al of the necessary channel parameters for the new RF carrier.
The ABR200 needs these channel parameters to achieve RF and audio sync on
the new RF carrier. Since the ABR200 begins this process aready locked onto
one RF carrier, it already contains information on the acquisition frequency offset
to use in the search for the new RF carrier. It uses thisvaue, which has been
entered using the local offset, L O, command in its caculations for the start
acquisition frequency. The ABR200 will search only one frequency bin for the
new carrier. If it does not succeed, then it will return to the last RF frequency it
was receiving and perform a fade acquisition for it.

A detailed description of the “binning and acquisition” processes used by the
4 ABR200 receiver isin ABR200 Owner’s Manual, Chapter Three: Functional
Description and Theory of Operation.

AO Acquisition Offset
Syntax: AOQO <space> ?

This command displays the value of the acquisition offset frequency. It is used
for display purposes only. The acquisition offset value is used by the ABR200 in
its calculations for the frequency at which it will begin its search for the RF
carrier in a power-on acquisition. The value of AO isautomatically updated
whenever the local frequency drift (L O) of the RF carrier exceeds 1 MHz. Also,
the value of AO is stored so that on subsequent power-on acquisitions, the
ABR200 will use this value to shorten the time needed to find the new RF carrier.

AS Audio Satus
Syntax: AS>space> ?

This command queries the receiver for the current audio status. |If the audio is
enabled, avaue of “0” is displayed. If the audio is disabled (muted), a non-zero-
vaueis displayed. The value that is displayed when the audio is disabled isa
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number, which is the weighted sum of the conditions causing the audio to be
muted. The weights associated with different conditions causing the audio to be
muted are shown in Table 4.13.

TABLE 4.13, CONDITIONS AND WEIGHTS

MUTE CONDITION WEIGHT (HEX) WEIGHT (DEC)
No RF sync 0x01 1
Low Eb/No 0x02 2
Internal mute (MU=1) 0x04 4
No audio sync 0x08 8
Not authorized to receive audio 0x10 16
System mute 0x20 32
Acquisition mute 0x40 64
AT Audio Test
Syntax: AT <gpace> n, [length] or
AT <space> ?

This command selects the audio test that the digital audio signa processor will
perform. In this command, “n” is the number of the audio tests to be performed.
The parameter [length] is an optiona parameter that specifies the length of time
(in seconds) that the selected test isto run. This length of time can range from 1
to 65535 seconds. If no parameter is given for [length], that is, if it isleft blank,
then the selected audio test will run until it is terminated manualy with an AT 0
command. Valid parameter values are 0 to 7. See Table 4.14 for the tests to be
performed.

When this command is operated over the satellite control channel without a
4 | length parameter, the test will run for only 5 seconds.

TABLE 4.14, TESTS

PARAMETER TEST
VALUE
0 [default] None, normal operating state

1 kHz tone, left channel
1 kHz tone, right channel
1 kHz tone, both channels

Built-in audio processor test
9.6 kHz tone, left channel
9.6 kHz tone, right channel

9.6 kHz tone, both channels

~N (oo AW N

When operating these commands from the M& C port, the selected test runs
continuoudly. |If operated through the ANMS satellite control channel, the test
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runsfor 5 seconds. When AT 4 is processed, the built-in tests execute
continuoudly until halted (by setting AT not equal to 4) or afault occurs. The
DSP software version number is also displayed.

Table 4.15 provides performance specifications for the audio tests.

TABLE 4.15, PERFORMANCE SPECIFICATIONS

TEST FREQUENCY OUTPUT LEVEL THD TERMINATION
AT3 1.00 kHz +4.00 dBm 0.01% 100K ohm
AT3 1.00 kHz +3.25 dBm 0.01% 600 ohm
AT3 1.00 kHz +1.11 dBm 0.01% 150 ohm
AT7 9.6 kHz +4.00 dBm 0.01% 100K ohm
AT7 9.6 kHz +3.25 dBm 0.01% 600 ohm
AT7 9.6 kHz +1.11 dBm 0.01% 150 ohm

Bl Primary Search (Binning) Range
Syntax: B1 <space> ?

This command is a query-only command that displays the value of the frequency
range that is searched first for anew RF carrier (the Primary or B1 bin). The
value of this parameter is determined by the symbol rate and is given in units of
kHz.

The values of B1 and B2 (Secondary Search Range) are used together in an
acquisition procedure. When performing a Fade Acquisition, the B1 rangeis
searched first for the carrier signal. |If the carrier is not found in the B 1 frequency
range, the frequency range given by the B2 parameter is searched above and
below the B1 range smultaneoudly. After searching the B2 ranges, theB1 range
is searched again. The search then expands to the next outer B2 ranges, and then
back to B1 again. This pattern is expanded until the acquisition range limit (B3)
isreached. When the search reaches this range limit without success, the search
pattern is repeated from the beginning.

B2 Secondary Search (Binning) Range
Syntax: B2 <space> ?

The B2 command is a query-only command that displays the value of the
secondary frequency range that is searched when a fade acquisition occurs. The
value of B2 is determined by the symbol rate and isgiven in unitsof kHz. B2 is
the frequency range to search for the RF carrier outside the B1 range. If the
carrier has not been located when all the B2 ranges are exhausted, the search

begins again.
B3 Maximum Search (Binning) Range
Syntax: B3 <space> nnnn

B3 <space> ?
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This command is used to specify the maximum frequency range that is searched
when the ABR200 is attempting to acquire the RF carrier. This range appliesto
both the Ingtalation Acquisition and the Fade Acquisition modes. Suitable

values for the “nnnNn” parameter are between 0 and 4,000,000 in units of Hertz.
Thisvaue of B3 is added to and subtracted from the sum of the RF frequency
plus the acquisition offset defined by AO. This determines the maximum
frequency range to be searched. Entering a“?” causesthe current B3 vaueto be
displayed.

Default values for B3 are 2,000,000 when operating with a DRO LNB and
200,000 when operating with aPLL LNB.

BY Bye — Logout
Syntax: BY
This command performs a manua logout. The receiver logs out automatically
after 5 minutes of inactivity a the M& C port.
CcC Channel Configuration
Syntax: CC <gpace> channd_n, RF_nnnn,RR_nnnn,RM_n
CC <space> channel_n,ZAP
CC <gpace> channel_n <space> ?
CC <space> ?

This command sets the configuration for the specified channel. The channel
number “n” is used to define the required parameters for a particular channel.
Accessto a particular channel is determined by the format definition, FD,
command and the format select, FS, command. Both the channel configuration
and format definition must be successfully defined before the ABR200 can
receive an audio signal. The parameter list includes:

Channel_n Channel number “n” to be configured. Valid channel numbers
are 0to 31. Thisvaue must correspond to the channel identifier (CI)
programmed at the uplink.

RF_nnnn Specifies the RF input frequency “nnnn” to be received by the
LNB. Theranges of valid frequencies are: 3.7-4.2 GHz, 10.95-11.699 GHz,
11.7-12.2 GHz, and 12.25-12.75 GHz. All values are entered in units of 1000 Hz
(1 kHz). For example:

For the Ku-band: 8 digits are required for “nnnn”.
For the C-band: 7 digits are required for “nnnn”.

RR_nnnn Specifies the receive symboal rate “nnnn” in symbols per second
(sps). Vdid symbal rates are: 12800, 192000, 256000, 384000, and 512000 sps
(for the ABR200-1), and 64000, 128000, 192000, 256000, and 512000 sps (for
the ABR200-2).

RM_n Specifies the receive modulation type. 0= BPSK; 1 = QPSK.
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The following command configures channel 1 for a Ku-band frequency for
11,700,000 kHz, 256000 sps symbol rate, and QPSK modulation
CC 1,11700000,256000,1
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Entering the letters “ZAP” for the channel configuration parameters clears the
values of RF, RR, and RM in the chamnel specified by “n”. The channd isno
longer configured.

To display the channel configuration parameters associated with a particular
channel number “n”, use the syntax:

CC <gpace> Channel_n <space> ?

To display the channel configuration parameters of all defined channels, use the
syntax:

CC <space>? or CC
The default valueis “not defined”.

CE Channel Error Rate
Syntax: CE <space>? or CE

This command displays the current calculated channel error rate. Thevalueisa
2-digit integer. Thefirst digit isthe numerica rate; the second digit is the
exponent of the power of ten, which multiplies the first digit. For example:

If CE is 65, the channd error rate = 6 x 10°
The lowest channel error rate that is displayed is 09 (0 x 10°).

CF Clear Fault Register
Syntax: CF <space> nn

This command clears active faults and permits monitoring for those faults to
begin again. Once afault is set, no further occurrences of the fault can be
monitored until the fault register is reset.

All faults are set during power-up, and therefore you must clear them before fault
alarm messages are sent to the diagnostic port.

Parameter values for “nn” are integers in the range of 0 to 30. CF Owill clear dl
active faults. Other values for “nn” correspond to the bit number of afault as
defined in the fault register (Refer to the FL and ST command descriptions for a
complete list of al fault code bit numbers).

CM Relay Contact Mapping
Syntax: CM <space> channd_n,r1,r2,r3,r4,r5,r6,r7,r8
CM >gpace> channel_n <space> ?

This command alows the receiver to be configured to provide a mapping of relay
contacts that exist at the uplink to the relay contacts that exist at the ABR200
receiver. A contact map is stored for each channel number, and isrecalled
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whenever the channel is changed using the FS command. Channel numbers can
range from O to 31.

The eight parameters “r1” through “r8” correspond to the eight receiver relays.
The“r1” parameter corresponds to the mapping for receiver relay 1; the “r8”
parameter corresponds to the mapping for receiver relay 8. The values of rl
through r8 represent the relay input at the uplink that is assigned to operate the
designated receiver relay. Acceptable valuesfor rl through r8 are 1to 16. The
value “1” isthefirst uplink relay input, “2” is the second uplink relay input, and
so on, until “16” isthe most significant relay input. The default mapping for CM
is 1,2,3,4,5,6,7,8 for al formats.

Y CM 3.3,2,1,4,5,6,10,7 will perform the following relay mapping when channel
O 3is selected by the FS command:

UPLINK RELAY INPUT RECEIVER RELAY
3 1
2 2
1 3
4 4
5 5
6 6
10 7
7 8

CO Relay Contact Control
Syntax: CO <gpace> string
CO <gpace> ?

This command allows the receiver relays to be temporarily activated and
deactivated for test purposes. The “string” in the command is an 8 byte character
string that controls the state of each relay. The first character controls relay
number 1, the second controls relay number 2, and so on. Valid characters that
can be used in the “string” are:

0 - deactivates arelay;
1 - activates arelay; and

X relay action based on uplink relay input.
The default setting for this command is CO XXXXXXXX.

The following command activates relay contacts 1,4, and 5, while not changing
O the other contactsin use
CO IXX1IXXX

Make sure that the settings are returned to the X character after you are finished,
4 | sorelay closures are controlled from the uplink again. If thisis not done, the

valo s Alamiwanvanll vanmanin i thn bbb cnanifiadl i1 tHlaa AN Anrnanna~nAl
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| | relay closures will remain in the state specified in the CO command. |
CQ Relay Contact Query
Syntax: CQ <space> ?

This command displays the physical state of the receiver’srelay closures. The
value displayed is an 8 character value. Each character represents the status of an
individud relay. A “0” for arelay means that the relay is open, and a“1” means
that the relay isclosed. The first character corresponds to receiver relay contact
one, and the last character corresponds to relay eight.

CS Relay Contact Sense
Syntax: CS<space> string
CS<space> ?

This command sets the normal (deactivated) position for the control relays. The
“string” is an 8-character string. The first character position controls relay
number one, and the last character position controls relay number eight. A “1”
for an individual character means that the relay is normally closed and that the
relay is activated by opening it. A “0” for an individual character means that the
relay isnormally open and that the relay is activated by closing it.

The default value for CSis 00000000 (all relays are normally open).

DC Display Configuration of Receiver
Syntax: DC <space>? or DC

This command displays a summary output of the present control software and
symbol rate configuration of the receiver. Two possible displays may appear,
depending upon the type of receiver: ABR200-1, or ABR200-2.

For ABR200-1:

ComStream Digital Audio Broadcast Receiver
Software Version [xxxxx, 1.36]

QPSK rates: 112 128 192 256 384 Kbps
BPSK rates: 64 96 128 192 256 Kbps

For ABR200-2:

ComStream digital Audio Broadcast Receiver
Software Version [xxxxx, 1.36]

QPSK rates. 64 112 128 192 256 384 Kbps
BPSK rates: 64 96 128 192 256 Kbps

The leftmost version number represents a software version number that has
4 been downloaded from the satellite. For receivers that have not downloaded
their software from the satellite, the place holder “xxxxx” is displayed.

DE Composite Data Port Enable
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Syntax: DE <space>n or
DE <space> ?

This command enables and disables the composite baseband data that is to be the
output on the auxiliary port connector. The composite data is the encoded
ISO/MPEG data stream.

The interface operates synchronously with the data that is valid on the falling
edge of the clock timing pulse. RS-422 electrical levels are used for this
interface. The pinouts for this interface are given in the TVRO Installation
Guide.

VALUE SETTING

0 Disable the output of the composite
baseband data

1 [default] Enable the data

DM Display Message
Syntax: DM <space> Pn,string

This command provides a means of sending an ASCII character string to the
output port designated by Pn. The valid port numbers are P1 (data port) or P2
(M&C port). The string terminates with a [Enter], which executes the command
and is not part of the string.

A vertical bar character “%2 can be used to force the output of a [Enter] to the
designated port.
DM Display Parameters of Receiver
Syntax: DP <space>? or DP
This command requests a summary output of all command parameters that have
only one vaue. Commands that have multiple parameter sets such as FD or CM
are not displayed. This command does not require an input parameter. Itis
equivalent to issuing arequest for every available command.
DQ Data Rate Query
Syntax: DQ <space> ?
This command requests the receiver for the current channel datarate. The value
returned is the data rate in bits per second.
DX Decoder Data Source
Syntax: DX <space> n or

DX <space> ?

This command selects the input source for the audio decoder on the ABR200. A
value of 0 for n will instruct the receiver to use the output of the L-band
demodulator as the input to the audio decoder. A vaue of 1 or 2 will ingtruct the




TVRO Operation Guide
4 System Receiver

4-35
COMSTREAM ABR200 Audio Broadcast Receiver

05/05/00

receiver to use the externa datainput on the Auxiliary port (pins 6, 7, 13, 14) as
the input to the audio decoder. The input interface operates according to the RS-
422 dectrica levels and requires the input data to be valid on the faling edge of
the clock timing pulse.

If the DX command is set to 1, it can be overridden during carrier acquisition to
ensure that the input to the audio decoder comes from the L-band demodulator.
The receiver monitors the incoming composite data stream for the proper
network/channel 1D that it needs to achieve RF and audio sync. Once RF and
audio sync have been achieved, the receiver returns the DX command parameter
to the state it was in before the start of carrier acquisition.

If DX issetto 2, thereceiver disables al carrier acquisition processes and will
not switch the input to the audio decoder from the auxiliary port under any
circumstances.

Syntax: EB <space? or EB

This command requests the receiver to display the present energy per bit with
respect to noise (Eb/No) in a1 Hz bandwidth on the channd.

An estimate of the Eb/No is displayed in the range of 0 dB to 20 dB for rate 1/2
coding. The Eb/No value is determined in 0.1 dB procedures with an accuracy of
0.3 dB in the range between 4.0 and 10 dB. Thisvaueisvalid approximately 20
seconds after ABR200 acquisition and is updated every 5 seconds.

The Eb/No value can be used to initiate severa receiver functions such as muting
audio (see M0 and M 1 commands), activating the Eb/No threshold (ET) adarm,
and setting the condition of the front pand signa indicator (Q0 and Q1).

EE Echo Terminal Input
Syntax: EE <space> n
EE <space> ?

This command specifies whether characters input to the M&C port on the
ABR200 are echoed at the M& C port output. Echoing “sends back” each
character received so that it appears on the display of the M& C port CRT
termina.

VALUE SETTING
0 Disable the echo
1 [default] Enable the echo
EM Eb/No Minimum Register
Syntax: EM <space> 0
EM <space> ?

This command requests the receiver for the minimum Eb/No value that was
measured since the last time the minimum value was reset.
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EM 0O will reset the minimum vaue of Eb/No to the highest possible Eb/No
value. The minimum value is not affected if the receiver loseslock. The default
vaueis 20.

EN Enable Network Data
Syntax: EN <space> n or
EN <space> ?

This command allows the user to enable and disable the output of the network 1D
information through the RS-232 data port (pins 14, 16). The network 1D
information is generated at the uplink multiplexer, and contains network ID,
channd 1D, and relay information.

VALUE SETTING
0 [default] Disable the output of this information
1 Enable the output of this information.

05/05/00

If the receiver is not authorized to receive relay information (see FD command),
then the network ID data output is disabled regardless of the state of the EN
command.

ET Eb/No Alarm Threshold Level
Syntax: ET <space> n.m or
ET <space> ?

This command configures the receiver for aminimum Eb/No threshold. An
Eb/No threshold error is generated whenever the value of Eb/No is strictly less
than the ET vaue. The format for the threshold number is n.m, whereO<n £
20,and0E m £ 9.

The default value is 3.5.

EX Eb/No Maximum
Syntax: EX <space> 0
or
EX <space> ?

This command requests the receiver to display the maximum value for Eb/No
recorded since the last maximum value was reset. EX 0 will reset the value to
the lowest possible Eb/No value.

FD Format Definition

Syntax: FD <space> format_nn,network_ID_nnn,channel_nn,
unit_authorization _n

FD <space> format_nn,ZAP
FD <space> format_nn ? or format_nn
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FD <space>? or FD

This command sets the specified format number for a particular network, RF
channel, and unit authorization value. Values for format numbers can be set
from O to 63. Network values can be set from 0 to 255.

4 The format number matches the network 1D defined at the uplink DAC.

Channel_nn corresponds to the channel number as defined by the CC command.
The possible range is 0-31.

The unit authorization selects what services are output from the receiver audio,
data, and relay contact closures. The authorization bit map is as follows:

Bit 0

O-audio disable 1-audio enable

Bit 1

O-user data disable 1-user data enable

Bit 2

O-relay port disable 1-relay port enable

UA Vaue Active Ports

N o o~ N -k O

None

Audio only

User data only

Audio and user port
Relay port only

Audio and relay port
Data and relay port
Audio, data and relay port

\ To set format 6 to be assigned to network 1, RF channdl 3, with authorization to
0 receive audio and relay closures only, the following parameters should be used:
FD 6,1,35

05/05/00

If an error is made in a parameter entry, smply retype the command with the
correct parameters.

Once aformat is defined, the configuration is made operationd by using the
format select, FS, command. The RF channel that is used, dong with the
associated receiver parameters, is specified by the channel number within the
format definition.

To delete aformat definition, the parameter value “ZAP” isused. To display dl
active format definitions, use the command FD followed by a[Enter]. The default
value is “not defined”.
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FL Fault Query
Syntax: FL <space>? or FL
FL <space> 0

This command requests the receiver for the current fault status. Fault codes and
response values are retained in a fault register. Each bit and associated fault
weight is assigned to a particular fault indication. The fault/status map is listed
bdow. The hitsin the fault register are identica to those in the status register
(see ST command). If the hex mode (HM ) is enabled (1), then the output is
displayed in hexadecimal format. All bits are displayed that are set. If the hex
mode is disabled (default setting), then the output value is the sum of all set fault
bits.

N If faults 17 and 18 are active, the displayed vaue for the FL ? command is.
O | 196608 (decimal) or 0x00030000 (hex)

05/05/00

If the command format FL <space> 0 is used, then every active fault number is
displayed, one per display line. Thus, for the example above, the FL 0 command
resultsin the display of the two faults: The fault status/map is pictured in Table
4.16.

FL17
FL18
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TABLE 4.16, COMPLETE FAULT/STATUS MAP:

05/05/00

FAULT FAULT HEX DECIMAL

NUMBER NAME WEIGHT WEIGHT
1 Not used 0x00000001 1
2 Not used 0x00000002 2
3 Not used 0x00000004 4
4 Not used 0x00000008 8
5 AGC fault 0x00000010 16
6 Bit time lock fault 0x00000020 32
7 Carrier lock fault 0x00000040 64
8 FEC decoder sync fault 0x00000080 128
9 Acquisition range fault 0x00000100 256
10 Carrier tracking range fault 0x00000200 512
11 Not used 0x00000400 1024
12 Bit time range fault 0x00000800 2048
13 Non-volatile memory fault 0x00001000 4096
14 Carrier tracking DDS fault 0x00002000 8192
15 Bit time DDS fault 0x00004000 16384
16 Watchdog timeout fault 0x00008000 32768
17 Audio PLL lock fault 0x00010000 65536
18 Audio decoder sync fault 0x00020000 131072
19 DSP watchdog fault 0x00040000 262144
20 DSP bit failure 0x00080000 524288
21 Sensor input 4 0x00100000 1048576
22 Sensor input 5 0x00200000 2097152
23 Sensor input 6 0x00400000 4194304
24 Qutdoor unit fault 0x00800000 8388608
25 Eb/No threshold fault 0x01000000 16777216
26 Not used 0x02000000 33554432
27 EPROM checksum fault 0x04000000 67108864
28 S/W download failure 0x08000000 134217728
29 Channel change fault 0x10000000 268435456
30 Network ID fault 0x20000000 536870912
31 Channel change ID fault 0x40000000 1073741824

FS Format Select

Syntax:
FS <space> ?

FS <space> format_nn

This command selects the receiver parameters specified by the format number in
the FD command. Values for the format number can be from 0to 63. An FS?
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displays the format that isin operation. For example, assume that the current
format in operation isnumber 1. An FS ? command would display FS 1. To
change the format to number 2, enter FS 2. The default value for FSis “not
defined”.

HM Hex Mode
Syntax: HM <space>n

HM <space> ? or HM

This command assigns the display format for the ST and FL commands to be
decimal or hexadecimal. Vauesfor n are: O for display decimal format; and 1
for display hexadecimal format. A query displays the current format. The vaue
for HM isnot stored in nonvolatile memory. Therefore, upon a power-up event
or alogin event from the remote termina, HM defaultsto O (decimal format).

ID Receiver 1D Query
Syntax: ID <space> ?

This command displays the ABR200 ID serial number, which is used for
individual unit addressing. The number should be identicd to the unit serid
number as displayed on the real pandl.

LA Logical Address Definition
Syntax: L A <space> nn,address)nnnnn
LA <space>? o LA

This command alows the receiver to respond to logical addresses that are
received over the network control channel. Up to 32 logical addresses can be
assigned to each receiver. Vaues for the parameter address_nnnnn can range
from 1 to 16383. Specifying a parameter of “0” for the address has the effect of
clearing the logical address assignment. The receiver will respond to al logica
addresses assigned, and to its unique physical address (unit 1 D).

N LA 3,9312 setslogica address number 3 to avalue of 9312.
O The receiver will act upon network control messages addressed to unit 9312.

05/05/00

The default value for LA isno logica addresses assigned.

LC Local Format Change Permission
Syntax: L C <space> number
L C <space> ?

This command allows the receiver channe to be configured through the three
external TTL inputs. This command works with the preset definition, PD,
command.

A vaue of “1” enables the receiver to enact format changes through the external
TTL inputs. A “0” disablesthisfeature. The default valueisO.
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LO Local Oscillator Offset
Syntax: LO <space>? o LO

The L O vaue represents the difference between the frequency at the start of an
acquisition and the frequency at which the RF carrier was actualy located. The
L O value represents the sum of the frequency offsets that are present at the
receive site. These offsets include the offset present in the local oscillator of the
LNB and the local oscillator of the receiver. Knowing the actual offsets present
at the receive site, the ABR200 can optimize it’ s acquisition process. When
performing a channel change acquisition, the receiver will use the offset specified
inthe L O vaue to calculate the frequency at which it will start its search for the
new RF carrier.

LR Left/Right Channel Toggle
Syntax: LR <space>n or
LR <space> ?

This command instructs the receiver to reverse the assignment of the left/right
audio channels.

VALUE POSITION
0 [default] Normal
1 Reverses left/right channels

MO Eb/No Mute On
Syntax: M O <space> n.ror
M 0 <space> ?

This command allows for muting the output audio based upon the received signa
strength, Eb/No. It isused with the M 1 command, which enables the output
audio. The audio is muted when the Eb/No valueis at or below the specified
Eb/No value. The default value for M0 is4.0. The possible range of valuesis
from0.0to<“M1value”.

M1 Eb/No Mute Off
Syntax: M 1 <space>n.n or
M 1 <space> ?

This command alows for unmuting the output audio based on the received signa
strength, Eb/No. It is used with the M 0 command, which mutes the output audio.
The audio is unmuted when the Eb/No value is a or above the specified Eb/No
value. The default valuefor M 1is4.5. The possible range of valuesis> MO up
to 20.0.
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MR Master Reset
Syntax: MR <space> n or
MR <space> ?

This command resets the receiver to al of its original default settings. The vaue
of n determines the type of re-initialization that will occur. Asa safety feature,
two identical M R commands must be issued within a 10-second period before
the receiver will begin to reinitidize its parameters.

VALUE SETTING
0 factory default settings for a DRO LNB
1 factory default settings for a PLL LNB

MU Audio Mute

Syntax: M U <space> ? or
M U <space> ?
This command alows the operator to mute the audio output of the receiver.
VALUE SETTING
0 [default] Disable the audio mute function
1 Mute the audio output
4 Even though M U = 0, there may be other conditions that will cause the audio to
mute. Refer to the AS command for these conditions.
NF Number of Signal Fades
Syntax: NF <space>? or NF
NF <space> 0

This command displays the number of RF signal fades since the counter was last
cleared. Channel changes do not increment the counter. NF O resetsthe counter.
NS Network Status

Syntax: NS<space>? or NS

This command displays the current network parameters received over the control
channel. The network 1D number, the channel 1D number, and the relay contact
closure status are displayed.
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OM ODU Fault Mask
Syntax: OM <space> n
OM <space> ? or OM

VALUE SETTING
0 Disables the ODU fault indicator
1 [default] Enables the ODU fault indicator

This command controls the operation of the front panel ODU fault indicator.
This command is set to 0 when the RF input is connected to another ABR200

receiver.
P1 User Data Port Configuration
Syntax: P1 <space> baud,parity,data bits,stop bits

P1 <space>? or P1

This command sets the user data port for the specified operating parameters.
Possible values for these parameters are:

Baud 0, 300, 1200, 2400, 4800, 9600
Parity O (odd), N (none), or E (even)
Data bits 7or8
Stop bits lor2

A “0” for the baud rate parameter disables the user data port independent of the
unit authorization. The default value is 2400,0,7,1.

P2 M& C Port Configuration
Syntax: P2 <gpace> baud,parity,data bits,stop bits
P2 <space> ?

This command sets the diagnostic port for the specified parameters. Possible
values for these parameters are:

Baud 0, 300, 1200, 2400, 4800, 9600

Parity O (odd), N (none), or E (even)
Data bits 7o0r8

Stop bits lor2

The default values are 2400,0,7,1.
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P3 Printer Port Configuration
Syntax: P3 <space> baud,parity,data bits,stop bits
P3 <space> ?
This command sets the printer data port for the specified parameters. Possible
values for these parameters are:
Baud 0, 300, 1200, 2400, 4800, 9600
Parity O (odd), N (none), or E (even)
Data bits 7o0r8
Stop bits lor2

The default value for this command is 2400,0,7,1.

PC
Syntax:

Password Change

PC <space> current password, new password,new password

This command alows the operator to change the password of the receiver. A
password must be between 5 and 10 aphanumeric characters.

(@)

To change the default password of “HOMEYD” to the new
password “ABC123", enter the following:
PC HOMEYD, ABC123, ABC123

PD
Syntax:

Preset Definition

PD <space> preset_n,format_n
PD <space> preset_n?or PD

This command allows the receiver to be configured for seven format presets.
The presets are used with the external status inputs in selecting formats. TheLC

command

enables or disables the capability of the receiver to change formats

using presets.

Possible values for preset_n are from 0to 7. Possible values for format_n are
from 0 to 63. A vaue of O for the format indicates that there is no assigned
format for agiven preset. Presets are used with the external TTL inputs, which
select the desired preset. SI3-Sl1 haveinterna 4.7 K pullups. A dry closureto
ground creates alogical addressto “0”. An open circuit representsa“1”.

The mapping for the TTL input-to-preset is:

TTL Inputs
SI3 SI2 SI1 Preset Number
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
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TTL Inputs
SI3 SI2 SI1 Preset Number
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1

Inputs are active “0”, low

Q0 Low-Signal Quality Threshold Level
Syntax: QO <space. n.n
QO <space>? or Qo0

This command sets or reads the lower limit signa strength threshold. The
receiver used the values set in Q0 andQ.1 to report the current status of the signal
strength. The receiver compares EB with Q0 and Q1 and reports the signa
strength through the front panel SIGNAL indicator.

If EB> Q1 SIGNAL LED is on
If Q0 <EB < Q1 SIGNAL LED will blink
If EB < QO SIGNAL LED is off

The default value for Q0 is4.0 dB.

Q1 High-Signal Quality Threshold Level
Syntax: Q1 <space> n.n
Q1 <space>? or Q1

This command sets or reads the upper limit signal strength threshold. The
receiver uses the values set in Q0 and Q1 to report the current status of the signal
strength through the front panel SIGNAL indicator.

The default value for Q1 is 7.0 dB.

RB Read Calculated Bit Error Rate
Syntax: RB <space> ? or RB

This command displays the decoder estimated output bit error rate. The format
for the bit error rateis n.n. The first number is the mantissa of the bit-error-rate
threshold. The second number represents the negative of the exponent (that is,
for n.n = 2.6, the number is 2 x 10° or 0.000002).

05/05/00 International Broadcasting Bureau WORLDNET @£




TVRO Operation Guide

4 System Receiver

4 - 46
COMSTREAM ABR200 Audio Broadcast Receiver

RE System Reset
Syntax: RE <cr>

This command resets the unit to a known state as defined by the stored
parameters in nonvolatile memory. This command DOES NOT reset the unit to
the factory default settings.

RF Read RF Value
Syntax: RF <space> ? or RF

The RF command is used to request the receiver to display the C- or KU-band
frequency to be received at the input of the LNB. The range of downlink
frequencies received by the ABR200 is 3.7-4.2 GHz, 10.95-11.699 GHz, 11.7-
12.2 GHz, and 12.25-12.75 GHz. The RF frequency is set through the channel
configuration, CC, command, and it is selected by the format select, FS,
command.

S TTL Sensor Input Query

Syntax: S <gpace> ?

This command requests the receiver for the status of the seven TTL inputs. The
value displayed is a seven-character string. Each character of the string
represents the status of an input line. The first character corresponds to the TTL
input #1; the last character correspondsto TTL input #7.

SL Audio Sync Loss Count
Syntax: SL <space> 0
SL <space> ?

This command alows the receiver to maintain arecord of the number of audio
sync losses since the last time the value was reset. The sync loss count will not
exceed 65535. SL 0 resets the sync loss count value to zero.

SR Satus Relay Mask
Syntax: SR <space> nnnn
SR <space>? o SR

This command sets or reads the status relay mask. The value nnnn is a decimal
number that represents the bit map of the faults to be monitored by the status
relay. Seethe FL command for alisting of fault monitors and their decimal
weighting. The default value for the status relay mask is 3749707775, which
enables dl faults except FL 24 (ODU fault) and FL 30 (network ID fault) to
activate the relay and front pand I1DU fault indicator.

(@)

To set faults 6, 7, and 8
Input 224 (32 + 64+128) as the value of nnnn
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SS Satus Relay Sense
Syntax: SS <gpace> number
SS<gpace> ?

This command sets the sense of the remote statusrelay. A value of “0” for the
parameter number sets the relay senseto be “trug’. That is, under normal
conditions, the relay is closed; when an adarm occurs, the relay is open. A value
of “1” for the parameter number sets the relay sense to be “inverted”. Thatis,
under normal conditions, the relay is open; when an alarm occurs, therelay is
closed. When the receiver has no power, the relay is open for both settings of
SS. For asummary of these settings:

STATUS RELAY CONTACTS
CONDITION (SS=0) (§S=1)
Power Off Open Open
Alarm Open Closed
Normal Closed Open

The default value for SSis 0, that is true sense.

ST Status Query
Syntax: ST <space> o ST

This command displays the current content of the Status Register. Recall that the
FL ? command displays al the faults that have occurred since the last time the
Fault Register was cleared. The ST ? command, on the other hand, displays the
current condition of those fault monitors. The bitsin the status register are
defined exactly asthose in the fault regster. The ST command will display

either adecimal or hexadecimal encoded value of the bits in the Status Register
depending upon the value st in the Hex Mode (HM ) command.

X1 Exercise User Data Port

Syntax: X1 <space> vaue

This command allows the user data port to be exercised by providing arepesating
test pattern. A value of “1” enables the user data port test. A value of “0”
disablesthe test. The test pattern that isissued to the data port is:

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789
The default value for X1 is“0”.
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X2 Exercise M & C Port
Syntax: X2 <space> value

This command alows the M& C port to be exercised by providing a repeating test
pattern. A value of “1” enablesthe M& C port test. A value of “0” disables the
test. The test pattern that isissued to the M&C port is.

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789
The default value for X2 is“0”.

Troubleshooting the ComStream ABR200

This troubleshooting section is provided to aid the user in isolating equipment
problems and to suggest appropriate actions toward solving the problem. If a
particular problem cannot be resolved after reviewing the following material, or
if aComStream equipment failure is suspected, then seek further assistance by
contacting your system administrator.

Temporary, solar-related el ectromagnetic disturbances occur every year
during the spring and autumn months. These disturbances usualy persist
4 for severa minutes aday for approximately one week during these
periods. For more information on solar outages, see Chapter 9, Standard
Maintenance Procedures.

Fault Condition Descriptions

A detailed description of each fault condition is provided hereto aid in
troubleshooting.

FL5 — AGC Range Fault

This fault indication means the input signal to the demodulator is less than -90
dBm or greater then -30 dBm (approximately).

FL6 — Bit Time Lock Fault

This fault indication means the demodulator bit-time loop haslost lock. The
receiver output data is disabled when this fault occurs.

FL7 — Carrier Tracking Lock Fault

This fault indication means the demodulator carrier-tracking loop has lost lock.
The receiver output data is disabled when this fault occurs.

FL8 — AGC Range Fault

This fault indication means the decoder output BER is greater than 10
(approximately).
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FL9 — Acquidtion Failure
This fault indication means the demodulator has completed a search of al

frequencies out to the limits defined by the B3 parameter, and was unable to
acquire acarrier.

FL10 — Carrier Tracking Range Fault

This fault indication means the demodulator carrier tracking register has reached
its maximum (or minimum) setting.

FL12 — Bit Time Range Fault

This fault indication means the demodulator bit-time accumulator has reached its
maximum (or minimum) setting.

FL 13 — Nonvolatile Memory Fault

This fault indication means one of the parameters in the demodulator nonvolatile
memory may have become corrupted. If thisindication occurs repeatedly, the
nonvolatile memory is defective.

FL16 — Watchdog Timer Fault

This fault indication means the demodulator microprocessor fault timer has failed
to reset. FL16 normally indicates a memory fault, meaning the unit may be
operating in an undesirable manner. When this fault occurs, the system
automatically resets.

FL17 — Audio PLL Lock Fault

This fault occurs when the narrow band phase lock loop (PLL) that operates the
audio digita-to-analog converter is not locked. Usudly thisis caused when RF
syncis not achieved. If this alarm occurs by itself and will not clear by switching
power off and on again, the receiver should be returned for servicing.

FL18 — Audio Sync Fault

This fault indicates that the receiver decoder is not in synchronization with the
audio encoder at the uplink. This condition normaly occurs if RF sync is not
achieved.

FL19 — DSP Watchdog Fault

This fault indicates that the DSP audio decoder is not functioning normally. If
this fault persists, then the unit should be returned for servicing.

FL20 — DSP Bit Failure

This fault indicates that the DSP audio decoder built-in tests did not successfully
pass during start up. If this fault persists, then the unit should be returned for
servicing.

FL21, FL22, FL23 — Externd Alarm Monitoring
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All three of these faults are caused from monitoring an external device that
producesa TTL logic “low” on Sensor inputs 4, 5, and 6. These signalsare on
the relay control port pins 22, 23, and 24.

FL24 — Outdoor Unit Fault

This fault indicates that the LNB is not drawing power from the receiver. If the
receiver is connected to another ABR unit, thisisanorma condition. The front
panel ODU Fault indicator tracks this fault condition.

FL25 — Eb/No Threshold Fault

This fault indicates that the measured RF signal level (Eb/No) has dropped below
the level set by the ET command.

FL27 — EPROM Checksum Fault

This fault indicates that the main control processor memory has been corrupted
and is not functioning normally. If thisfault persists, then the unit should be
returned for servicing.

FL28 — Software Download Failure

Thisfault indicates that a software download was not successful. The control
processor operates from the EPROM while this fault is active. Once the
download is successful, this fault automaticaly clears. While thisfault is set, the
IDU Fault indicator on the front panel blinks at a 1-second rate.

FL29 — Channd Change Fault

This fault occurs when a channel change has been attempted, but RF and audio
synchronization on the new RF carrier has not been achieved within 5 seconds.
Acquisition returns to the previous signal, and norma operation is restored once
lock is achieved. The channel change may be initiated from any one of three
Sources:

Loca FS command;
FS command from the uplink; and

Remote (external) channel change (see LC command).

Thisisan anorma condition and indicates that there may be a configuration
error within the receiver, a mismatch with the actual RF carrier parameters, or
that the RF carrier is not present.

FL30 — Control Channd ID Fault

This fault condition exists if the channel and network 1D information is not
received over the control channel every 5 seconds. Typicaly, this indicates that
aproblem exists at the uplink concerning the audio multiplexer. However, if
other receiversin the network are not showing this aarm condition, then the unit
may need servicing.

FL31 — Invalid Network 1D
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This fault occurs when the receiver achieves RF sync, but receives an invalid
network/channél 1D, or no network/channel ID at dl. Thisfault indicates that
one or more of the following conditions are true:

Receiver FD or CC commands are not set properly.

The uplink is not transmitting a network/channd ID, or it is transmitting an
invalid network/channel 1D.

There is a hardware problem with the audio decoder portion of the ABR receiver.

The receiver locked onto an adjacent audio carrier that is within its frequency
search range, but it is not the carrier specified in the selected format definition.

Troubleshooting Diagnosis

In addition to the fault indications above, a number of symptoms may indicate
problems that can be corrected. These symptoms and actions are described in

Table 4.17.

TABLE4.17, ABR200 TROUBLESHOOTING SYMPTOMS AND ACTIONS

SYMPTOM

ACTION

Power indicator is not illuminated

- Make sure that unit is plugged into an active AC outlet
- Verify that the line cord is firmly plugged into the rear panel
receptacle

- Make sure that the line cord is not at fault by using a cord that
is known to be working

Note: If these do not solve the problem, this indicates a possible
internal fuse failure. Do not attempt to repair!

No sign-on message on RS-232
terminal after power up

- Make sure the power indicator is on

- Check that the RS-232 cable is connected to the M&C port via
the DB-9 to DB-25 adapter cable supplied with the receiver. A
“straight-through” connection should be used. Verify the
connection between pins 2 and 3 at both ends of the cable.
Make sure that pin 4 (data terminal ready) is an active input into
the receiver.

- Check to see if the terminal is configured properly (default is
2400 baud, 7 data bits, 1 stop bit, odd parity)

Sign-on message is present, but
typed commands are not displayed on
the remote terminal

- Make sure that the command echo is enabled by typing EE
<space> <cr>

- Make sure of cable connections
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SYMPTOM

ACTION

ODU Fault indicator is illuminated

- This indicates that the LNB at the antenna is not drawing power
from the receiver

- If more than one receiver is connected together (daisy-
chained), this indication is normal for those receivers not directly
connected to the LNB. This indicator can be turned off using the
OM command.

- Make sure that the cable between the antenna and the receiver
RF input is connected to the LNB at the antenna and to the RF
IN connector at the receiver.

- Make sure of the cable connectivity between the two connector
ends. Use a multimeter to check for continuity after
disconnecting the cable. Examine the connectors for proper
assembly.

- Replace the LNB. If the problem still persists, recheck cable,
and then replace receiver.

RF Sync indicator is not illuminated

- The RF signal is not being received properly. Audio Sync
indicator should not be illuminated either. If the Audio Sync
indicator is illuminated, the receiver unit needs servicing.

- Check to see that the configuration parameters are correct for
the application (FD, CC, FS)

- Check the AGC level using the AG command. The value
should be between 50 and 200

- Recheck installation. Refer to startup problems in TVRO
Installation Guide.

Audio Sync indicator is not illuminated

- If “RF Sync” indicator is on, then the received signal strength
may be too low for operation (that is, the “Signal” indicator is off).
Investigate causes of low signal strength. If the “signal” indicator
is on, or blinking, then the unit is receiving a good signal level.

- Check with the uplink to make sure that the audio encoder unit
is functioning properly. If it is, then the receiver may need
servicing. If it is not, the problem is at the uplink.

Signal indicator is not illuminated

- This indicates that the received signal strength is below the
value set by the QO command. If the signal is too weak, the “RF
Sync” indicator is on. Check the signal strength using the EB ?
command.

IDU Fault indicator is illuminated

- Connect a terminal to the M&C port on the rear panel of the
receiver. Use the FL ? command to determine what type of
faults are occurring. Follow the action descriptions associated
with each type of fault.

IDU Fault indicator is blinking

- A software download attempt has not been successful. The
receiver continues to operate out of EPROM memory. Once the
software download has been successfully completed, this fault
automatically clears.
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SYMPTOM

ACTION

RF and Audio Sync indicators are on,
but no audio signal is present

- The receiver may not be authorized to output audio. Check the
audio status, AS, to make sure that audio operation is permitted.
If it is not, check with the uplink operator for audio authorization.

- Check to make sure that the audio is not being muted by the
MO and M1 commands.

- Make sure that the proper connections are made to the audio
output (DB9 male) connector. Use the built-in audio tests (AT
command) to generate audio tones. Monitor the audio output at
the connector. If no tones are present, the unit may need
servicing.

Audio is present, but it is highly
distorted

- If the signal level indicator is off, then low signal strength may
be the problem.

- If not, check external connections to the audio port to make
sure that no electrical shorts or intermittent connections are
present.

- If the output feeds several pieces of equipment, disconnect the
equipment and monitor the audio at the connector. If the
problem disappears, then a wiring problem to external
equipment exists. It may be necessary to operate the external
equipment through a distribution ampilifier.

Audio is present, but unusually high
background noise is also present

- If you are operating in a joint stereo mode, a high background
(common mode) noise indicates that there is a phase reversal at
the encoder’s audio inputs. Recheck the encoder wiring to make
sure that the input leads (+) and (-) for both channels are
properly connected.

- Recheck wiring connections at the output of the receiver to
make sure of proper phasing.

Audio is present, but the volume is
low

- Make sure that connections are made to both signal polarities
(+) and (). When operating with a single connection, the output
level is reduced 6 dB below the output level for balanced
operation.

RF and Audio Sync are achieved, but
there is no data output

- The receiver may not be authorized to output data. Using the
FD command, check the receiver authorization setting for the
current format. Make sure that data operation is permitted. If it
is not, check with the uplink operator for proper authorization.

- Make sure that the proper connections are made to the data
port output connector (DB25 female). Make sure that the
interconnecting cable is properly wired (“straight-through”).

- Make sure that the external DTE equipment and data port
setup parameters match (same baud rate, stop characters,
parity, etc.).

- Use the built-in data test (X1 command) to generate data text
to the printer. If data output is still not observed, seek
assistance from your system administrator.
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SYMPTOM ACTION

RF and Audio Sync are achieved, but - Make sure that the CO ? command displays the result “CO

there is no relay closure operation XXXXXXXX”. If a 1 or O appears, then the cue signal from the
uplink cannot be processed properly. Enter “CO <space>
XXX,

- The receiver may not be authorized for relay operation. Check
the receiver authorization setting using the FD command. Make
sure that relay operation is permitted. If it is not, check with the
uplink operator for proper authorization.

- Make sure that the proper connections are made to the
relay/control port connector (DB25 male), and that the
interconnecting cable is properly wired.

Use the built-in relay test (CO command) to activate and
deactivate the relay closures individually. Monitor the contact
closure at the connector with a multimeter. This method
eliminates any misconnections. If proper operation is still not
observed, contact your system administrator.
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SCIENTIFIC ATLANTA D9223 Digital Satellite Receiver

Overview
Digital vs. Analog FM Satellite Signal Delivery

The Scientific Atlanta PowerVu Model D9223 Commercia Digita Satellite
Recelver tunes digital video, audio, and data signals transmitted over C and Ku-
Band satellites. It differs from traditiona FM Video receiversin that it receives
thisinformation as a compressed, Quadrature Phase Shift Keyed (QPSK) digital
signa. Thissignal compression technique permits the transmission and reception
of high-quality, video channels and associated audio per transponder. In
comparison, traditional andog FM modulation permits only one video signa

(plus associated audio and data) to be transmitted by each transponder.

Because of the increased capacity achieved using digital compression and
transmission, special error protection is used to correct errors and provide error
concea ment when the error rate exceeds the capability of the decoder to provide
complete error correction. To detect and correct errors caused by thermal noise,
an encoding technique called soft decision convolutiona encoding isused. The
Model D9223 Receiver and associated uplink equipment use a convolutional
encoder to provide error correction to decrease the error rate. To protect against
burst noise interference, specia data interleave and Reed-Solomon block
decoders are used.

Because there may be instances when the error rate is high enough so that not all
errors can be corrected, the receiver contains sophisticated software algorithms
that provide image concealment for small uncorrected errors, and freeze frame or
black-frame substitution for larger uncorrected errors.

The FM analog equivaent to digital errors is the well-known "sparkle” that
appears on the TV screen when the received signal level drops below the FM
threshold of about 10 dB C/N. Unlike analog transmission, where the "sparkles’
are superimposed on the video, uncorrected digital errors can create a loss of
digital synchronization, resulting in signa outages that can last longer than the
actual duration of the interference. It is during these instances that image
concealment is most important. Typicdly, instead of asingle sparkle, adigital
error can result in generation of artifacts ranging from "no perceptible error" to
"multiple block errors’ that appear smilar to FM threshold sparkles. For more
sgnificant errors, "freeze frames or black screens' may occur.

Receiver Characteristics

The Scientific Atlanta PowerVu Model D9223 Commercial Digital Satellite
Recaiver isadigital satellite receiver with a built-in MPEG 2 video
decompression processor. It is designed to receive and decode/decompress
MPEG 1 and MPEG 2 video information streams. The video output detects the
line rate of the original video and returns the input to its original PAL or NTSC
format. Video and audio are then output to other broadcast equipment for
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Features
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redistribution. The output can be displayed in either 16x9 (wide aspect ratio) or
4x3 (standard) format.

The Model D9223 receiver is arack-mounted microcomputer-based unit
providing front panel pushbutton operation. A menu system is provided to
control viewing of broadcasts.

The variable-rate receiver accepts a compressed RF signal from a C-Band or Ku-
Band, low-noise block downconverter (LNB) with afrequency range of 950-
2050 MHz. Once tuned to the correct downlink frequency, the frequency plan
and virtua channel map are transmitted to the receiver and stored in memory.
Virtual channels are then use to select authorized services. The frequency plan is
downloaded from the PowerVu Digital Encoder Management Computer (DEMC)
at the uplink site upon installation.

The PowerVu receiver is equipped with aMPEG Layer 2 (Musicam) audio
decompressor. Audio is output on 600 ohm balanced, Euro-type pluggable
connectors. Unbalanced audio outputs are also provided for connection to
standard TVs. Output levels for balanced audio channels are adjustable on the
rear panel. Four additional mono channels or two stereo channels are available
as an option.

The receiver supports NTSC/PAL video outputs, two stereo or four monaural
audio channels, video telecast, and error-corrected utility data at data
transmission rates up to 38,400 baud. Eight opentcollector output signals are
also provided for remote control of transmitters, VCRs, or other external devices.

The features included in the Model D9223 recelver are as follows:

Receives compressed MPEG 2 transport video for decompression in 525-line
or 625-line systems. Receives audio which includes data;

Receives Time Division Multiplex (TDM) or Frequency Divison Multiplex
(FDM) sgnds for single or multiple-channel per carrier operation;

Variable Viterbi Forward Error Correction (FEC) (installer selectable or
downloadable over satdllite set of 1/2, 2/3,3/4,5/6, or 7/8);

Variable bandwidth with symbol rates selectable from 1 to 31
M egasymbols/second;

Multiple video resolution including CCIR-601;
Virtud channd support;

Two balanced audio channels (stereo or monaura pairs) are standard. Audio
outputs are baseband with rear panel adjustable gain for connection to a cable
headend or external modulator. Two additional audio channels (stereo or
monaura pair) are available as an option;

Two unbalanced stereo or four mono audio channels are standard using rear
panel mounted RCA connectors;
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Smart card receptacle for enhanced security;

Homing channe tuning with sof tware downloaded over the air (satellite) or
over aremote RS-22 termind;

Supports reinsertion of VBI lines 10to 22 in NTSC fields 1 and 2, or lines 7
to 22 in PAL fidds 1 and 2 in appropriate video frame;

Relay contacts for authorization control and control of externa devices,

An expansion port providing a non-encrypted utility data output at rates up to
38.4 kbps and eight output switches to control external devices. In addition,
this port provides the diagnostics and tuning control over aremote serid
interface;

Disgplays video in 16x9 or 4x3 aspect ratio format with PANSCAN
capability; and
Rack mountable for broadcast and cable headend applications.

See Figure 4.7 for an illustration of the Modd D9223 front pandl.

Figure4.7, Scientific Atlanta D9223 Front Panel View

Operations
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Front Pand Indicators

The Model D9223 Receiver is smple to operate using the front panel pushbutton
switches. The front pand is divided into two sections:.

Power and channel select switches; and

Mode sdlection and main keypad pushbutton switches and their associated
light-emitting diodes (LEDS).

Operating instructions for the front panel switches are summarized in Table 4.18.
For amore detailed description of the keypad functions, go to the Alternate Mode
section.
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TABLE 4.18, FRONT PANEL CONTROL AND INDICATORS

BUTTON/ INDICATOR

FUNCTION

STANDBY

Press STANDBY to select between ON and STANDBY
conditions. This button does not control LNB power or
power used in the receiver/ authorization circuitry.

If AC power is interrupted, the receiver automatically
returns to the STANDBY state before interruption. If the
receiver was ON before power interruption, it will display
the last channel selected when power returns.

If the message “FAIL” appears in the display when
powering up the receiver, contact your system
administrator for assistance.

cHAN. 31O

Press CHAN. § or CHAN. [{ to select Channel mode. The
current channel number is displayed while the receiver is
in this mode. Press CHAN. gﬂto select the next higher
channel available and CHAN. [§ to select the next lower
channel available. The receiver is set to Channel Mode
when it is switched on. Channel numbers can also be
entered on the main keypad.

SIGNAL

The SIGNAL indicator is on when the receiver is receiving
an authorized digital signal. It will flash when receiving an
unauthorized digital signal. The indicator will remain off
when the receiver is not receiving a digital signal.

ALT

The ALT indicator will flash when the ALT button is
pressed once. This indicates that the first level of ALT
mode has been selected. When the ALT button is
pressed twice in succession, the ALT indicator will remain
on. This indicates that the second level of ALT mode has
been selected.

ALT Mode Function Keys

Press [JHjj to exit the Menu mode and enter Alternate
Mode. Two levels of ALT mode are available. Pressing
once will exit the Menu mode and cause the ALT LED
to flash, indicating that the first level of ALT mode has
been selected. A number of functions can be performed

in this mode, such as changing the C/Ku band or L-band
frequency.

Pressing a second time will cause the ALT LED to
stay lighted (steady), indicating that the second level of
ALT mode has been selected. At this level, functions such
as selecting the Viterbi rate (FEC) or the lock mode may
be performed.

To exit either level of ALT mode and return to normal
viewing (normal operation), press JI[&. To return to the
Commercial Decoder Status Menu (Main Menu), press
MIENE. For more information, go to the section on
Alternate Mode.
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BUTTON/ INDICATOR

FUNCTION

C/Ku

Press [Ylj + il to display the broadcast band for
downloaded frequency plan. Press il again to select
between C (inverted video) and U (noninverted video)

band for the frequency plan. This selection affects all
channels in the frequency plan. The broadcast band for

all channels is set upon installation. For more information,
go to the TVRO Installation Manual.

FEC

Press A\\M] + to display or set the FEC (Viterbi) rate for
all channels. This value matches the rate displayed on
the Installer Menu in the range from 1-2 to 7-8. For more
information, go to the section on Alternate Mode.

BER

Press [Ylj + E to display the bit error rate (BER) for the
selected channel. This value is the same as the value
displayed on the Installer Menu. As the BER changes, the
value displayed is continually updated.

FRQ 3

Press [YHj + Bl or [j to change the L-Band receive
frequency for channel 0. The frequency is displayed in
MHz units. Use these buttons to increase or decrease the
frequency from 950 MHz to 2050 MHz in 250 kHz
procedures. The L-Band receive frequency for channel O

is used for installation. For more information, go to the
TVRO Installation Manual.

SYM

Press + [ to display the symbol rate for all channels.
The symbol rate is selectable in the range from 1 to 31
Ms/s insteps of 10K symbols/s. Go to the section on
Alternate Mode for more information.

SIG

Press + [§ to display the signal level of the received
signal. The range for the signal level is from 0 to 99. This
value matches the value displayed on the Installer Menu.

POL

Press + B to display the polarity for the selected
channel. Either Hor V will appear in the channel number
display. Pressing @Will switch between the two possible
settings.

AGC

Press [Jljj + § to display the tuner offset level of the
received signal. The range for this level is from A-50 to
A+50. This value matches the value displayed on the
Installer Menu. As the AGC level changes, this value is
continually updated.

SWIF

Press + [§ to monitor the transport data at SWIF IN or
RF IN. You can select either ON for SWIF or OFF for RF
IN with each press of 8.

Baud

Press [l + +Hl to select the baud rate for the serial
remote control pins on the EXPANSION PORT connector
on the rear panel. The baud rate can be set in the range
from 150 to 9600 baud with each press of fil.
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BUTTON/ INDICATOR

FUNCTION

PRLY

Press [l + + [ to select the remote control output
on the rear panel EXPANSION PORT connector. This
output may be used for external control, for example, for
redundancy control through a relay. You can select one of
ports 1to 8 or OFF with each press of .

LOCK

Press + [YWj + E to select the lock level. Settings are
available from LocO to Loc4. For example, LocO
indicates that no functions are locked out (all functions are
available). Loc4 indicates that all functions are locked
out. Only LocO through Loc3 may be selected from the
front panel. Loc4 can only be set or disabled from a
remote terminal. See the Lock Levels section for more
information.

ARLY

Press + [YH] + § to select the operating state of the
authorization relay. Select either ON of OFF with each
press of §. This function controls the state of the RELAY
OUT terminals on the rear panel. The preset state is OFF.
When ON is selected, the relay follows the authorization
state of the virtual channel services. An ON state appears
as a high at pin 10 of the EXPANSION PORT connector
(i.e., Low when OFF or High when ON). A high at pin 10
energizes the relay.

When OFF is selected, the relay is energized at all times
provided power is applied to the receiver.

WIDE

Press [l + + [§ to select wide picture mode. Select
either 4-3 (normal) or 16-9 (wide) with each press of @

VID

Press + [XWJ + [ to select the video standard. Select
one of four settings with each press of [f: 525, 625, 525A,
or 625A.

VBR

Press [l + + [ to display the bit rate at which video
is received by the receiver. The bit rate can be set in the
range from 1to 15 Mb/s.

STORE

Press to save a change made to any setting while in
ALT mode. This includes all of the above function settings
beginning with C/Ku and ending with VBR. If a different
channel is selected or a power interruption occurs before
you perform a STORE operation, any changes made to
the frequency plan will be lost.

Bto B

These buttons can be used to enter a channel number
directly when in the Channel Mode, or to select a menu
when in the Menu Mode. These modes are explained in
more detail in the sections to follow.

Pressing allows you to display and use the Main
Menu when a TV or monitor is connected to the
MONITOR output of the receiver. This allows selection of
a number of services. See the section on Menu Functions
for more information.

Pressing allows you to move the pointer (“>") to the
next item on the Installer Menu (in the Menu Mode).
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BUTTON/ INDICATOR FUNCTION
YES Pressing confirms a menu item selection, such as

saving selected data. See the section on Menu Functions
for more information.

Pressing M[ER] while in any mode will return you to
Channel mode.

When using the Menu functions, pressing returns
you to the channel you were watching. This button can
also be used along with the numerical buttons for
selecting a channel. See the section on Channel Mode for
more information.

M odes of Operation

The Modd D9223 receiver is designed to operate in a number of different modes
applicable to different functions. For example, to change channels, you must be
in Channel mode, to change the L-Band frequency to receive the downloadable
frequency plan, you must be in ALT mode, or to view or set installation
parameters using a monitor you must be in Menu mode. The different modes of
operation are discussed in this section.

Channel Mode

The receiver is automaticaly set to Channel mode when the unit is powered on.
Channel number 0 will be displayed in the window in the front pand of the
receiver when the STANDBY switchisinitialy pressed. The various waysto
select channels are to:

a) Press the CHAN. § or CHAN. {§ button to change channelsone at atimein the
direction pressed.

or
b) Press the individual numerical button and then (IEW.
\ For channd 9, press then MW

or

) Pressthe individua numerical buttons using a 3-digit sequence. Thiswill
change the channdl instantly.

For channel 9, press[BE.

@

If only one or two numbered buttons are pressed to select a channel, the
receiver will automatically switch to that channel after a four-second

4 delay. If you enter a channel number which is outside the range of the
frequency plan, the receiver will not change channels.
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Menu Mode
Menu mode is used to display three menus:

a) A Commercial Decoder Status Menu, which indicates the decoder's operating
status.

b) A Service Menu, which indicates the services the decoder is authorized to
receive.

¢) An Installer Menu, which is used upon ingtallation to download a frequency
plan to the decoder containing preset virtual channel services.

To enter Menu mode, simply press the JlI=\N8] button. Then to return to normal
viewing, press at any time.

Alternate Mode

Alternate (ALT) modeis used to change the preset installed operating parameters
using the front panel keypad and channel number display. If you have a monitor,
you may prefer to change the preset parameters using the Installer Menu. Inthis
case, refer to the section on the Installer Menu for ingtructionsto set up or change
these settings using a monitor.

Two levels of ALT mode are available: ALT-1 and ALT-2. The |labels above the
keys on the front pand inlay show only those functions that can be performed in
ALT-1 mode. This section describes al the functions that can be performed in
both ALT modes. Figure 4.8 below shows the various functional definitions
assigned to each key on the keypad for both modes of operation.

Figure 4.8, Keypad Functional Definitionsfor Both Operational M odes
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ALT-1 Mode

Pressing once from either the normal viewing mode or Menu mode, will
cause the ALT LED to flash, indicating the first level of ALT mode (i.e., ALT-1)
has been selected.
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In ALT-1 mode, the functions labeled above the buttons on the keypad identify
their use as shown in Figure 4.9 below:

Figure4.9, ALT-1 ModeKeypad Functions
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ALT 1 MODE

The functions that can be performed in ALT-1 mode are as follows:

select the C/Ku band setting;
select the FEC rate;

display the bit error rate;
increase the L-Band frequency;
select the symbol rate;

display the signdl levd;
decrease the L-Band frequency;
display the signa polarization;
display the AFC levd;

select the SWIF stting; and
store your changes.

ALT-2 Mode

Pressing + from either the normal viewing mode or Menu mode, will
forcethe ALT LED to remain on, indicating the second level of ALT mode
(ALT-2) has been selected.

In this mode, the labdls above the buttons are ignored, except for STORE. Figure
4.10 illugtrating the labeled functions that can be performed in this mode is
shown below:
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Figure4.10, ALT-2 Mode Keypad Functions
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ALT 2 MODE

The functions that can be performedin ALT-2 mode are as follows:

select the baud rate for the serial remote control port;
select the state of the remote control port relay;
select the lock mode;

select the state of the authorization relay;

select normal or wide picture display;

select the video standard (e.g., 525 or 625);

display the video bit rate; and

store your changes.

To change any of the settings in ALT-1 orALT-2 modes, you must store
the settings by pressing the STORE button. All parameters that can be
4 changed are saved when the STORE button is pressed (regardless of
whether any have been changed). It is easier to change dl the required
parameters and then store them when finished.

ALT Mode Quick Reference

The parameters that can be displayed in ALT-1 and AL T-2 modes are tabul ated
in Table 4.19 for ease of reference. Pressing the button that corresponds to the
parameter in the first column will display the setting for that parameter.

Examples.
1. Pressfl whilein ALT-1 mode to display the C/Ku band setting.

2. Pressfl whilein ALT-2 mode to display the baud rate for the serial remote
control port.
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TABLE 4.19, ALT-1 AND ALT-2 MODE PARAMETERS

05/05/00

PARAMETERS

ALT-1 Mope /Yl

ALT-2 Moo (YR + [YB

C/KU Band

FEC Rate (FEC)

Bit Error Rate (BER)

FRQ

Symbol Rate (SYM)

Signal level (SIG)

FRQ

Polarity (POL)

AFC

Input Selection (SWIF)

[ OJ OJ ORI RNDEWEVER]

Baud Rate (BAUD)

Remote Control Port Relay
(PRLY)

Lock Setting

Authorization Mode Relay
(ARLY)

Normal/Wide Picture (WIDE)

Video Standard (VID)

Video Bit Rate (VBR)

Store

<
ﬁ@ﬂ@ [l N

Front Pand Functions

Each of the parameters that can be set in both ALT-1 and ALT-2 modes, and the
method for setting each parameter individualy are described in this section, step-

by-step.
ALT-1 MODE

Changing the C/Ku Band Setting
To change the C/K u band setting you must be in ALT-1 mode. To select ALT-1
mode and change this setting, follow the steps below:

1. Press [YWjJ once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

2. Pressfil. “C” (for C Band) will normally be displayed in the channel number
display. Thisisthe preset setting.

3. Pressfl again if you need to change the setting to U for Ku band. This

selection affects al the channels in the frequency plan.
4. Press (STORE) to save the new setting, or press [JJ[&Y] to abandon

changes and return to norma viewing.
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Changing the FEC Rate

To change the FEC rate you must be in ALT-1 mode. To select ALT-1 mode
and change this setting, follow the steps below:

1. Press YW once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

2. Pressf. “7-8" will normaly be displayed in the channel number display.
This is the preset setting.

3. Pressk again if you need to change the setting to 1-2, 2-3, 3-4, 5-6 or 7-8 for
the received sgnd. This selection affects dl the channels in the frequency
plan.

4. Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

Displaying the Bit Error Rate

To display the bit error rate (BER) you must be in ALT-1 mode. To select ALT-
2 mode and display the BER, follow the steps below:

1

Press W] once and check that the ALT LED flashes. This indicates that
you arein ALT-1 mode.

Press to display the Bit Error Rate (BER). The BER provides an indication
of the signal qudity. It is dependent upon atmospheric conditions and the
amount of signal fade.

The BER will be displayedin the range from 0.0-6 (idedl) to 6.5-2 (worst),
which means 0.0E-6 to 6.5E-2. The normal operating range is typicaly from
1.0-5t01.0-3.

Changing the L-Band Frequency

To change the L-Band downlink video frequency, you must be in ALT-1 mode.
To select ALT-1 mode and change this setting, follow the steps below:

1

Press [[YljJ once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

Pressfi or [j. This will display the default L-Band frequency. The preset
frequency setting is displayed in MHz units.

Press [ to increase the frequency, or [ to decrease the frequency to the value
you want in the range from 950 MHz to 2050 MHz in 250 kHz steps.
Pressing [l or [ four times will increase or decrease the setting by 1 MHz.
Holding the button down will rgpidly increase or decrease the frequency in
the direction required.

Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

Changing the Symbol Rate
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To select the symbal rate, you must be in ALT-1 mode. To select ALT-1 mode
and digplay this setting, follow the steps below:

1. Press [YWjJ once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

2. PressE. Thiswill display the symbol rate setting. The default symbol rate
setting is 28.34 Megasymbols/second (Mg/s).

3. Press repeatedly to increase the symbol rate in 10K symbols/second steps,
or press and hald § to rapidly increase the number to the one you want in the
range from 1 to 31 Mg/s.

4. Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

Displaying the Signdl Leve
To display the received signal level you must be in ALT-1 mode. To select
ALT-1 mode and display the signal levd, follow the steps below:

1. Press YW once and check that the ALT LED flashes. This indicates that
you arein ALT-1 mode.

2. Pressf to display the signal level. The displayed level indicates the relative
level of the received signal in the range from 0 to 99. Typicaly, the number
displayed should be between 50 and 80 for an input signa of -50 dBm. A
signd levd at either end of the range (near 0 or 99) will be evident by poor
picture qudity. This level is useful for antenna peaking.

Changing the Signa Polarity
To change the polarity of the selected channel you must be in ALT-1 mode. To
select ALT-1 mode and change this setting, follow the steps below:

1. Press [l once and check that the ALT LED flashes. This indicates that
you arein ALT-1 mode.

2. Press to display the polarity of the received signa. “H” or “V” will be
displayed in the channel number display.

3. PressCHAN. § or CHAN. [l to change the polarity to the required setting.

Displaying the AFC Level
To display the AFC level you must be in ALT-1 mode. To select ALT-1 mode
and display the AFC levd, follow the steps below:

1. Press [YWjJ once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

2. Press to display the AFC level. This setting indicates the amount of LNB
drift present in the received signal. The level displayed will be in the range
from A-50 to A+50. The normal operating range is typicadly between A-10
and A+10.

Selecting the SWIF Input
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To select the SWIF input you must be in ALT-1 mode. To select ALT-1 mode
and select or change this setting, follow the steps below:

1. Press [YWjJ once and check that the ALT LED flashes. This indicates that
you are in ALT-1 mode.

2. Press[8 to display the input setting. This setting is used to select whether the
SWIF input is to be derived from the SWIF input or RF input (L-band input).
“OFF” will normaly be displayed in the channel number display. This
means the receiver is preset to select the SWIF input from the signal received
at the RF IN connector.

3. Press[§ to select the input you want as follows:

Select On to select the signal received at SWIF IN or OFF for the signal at
RF IN. These options are tabulated as follows:

FRONT PANEL SETTING SELECTS SWIF INPUT FROM

On SWIF IN

OFF RF IN

05/05/00

5. Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

ALT-2 MODE

Changing the Baud Rate of the Serial Remote Control Port

To change the baud rate of the serial remote control port pins on the
EXPANSION PORT connector on the rear panel you must be in ALT-2 mode.
To select ALT-2 mode and change this setting, follow the steps below:

1. Press twice and check that the ALT LED remains on. This indicates
that you are in ALT-2 mode.

2. Pressfl to display the baud rate. “9600” will normaly be displayedin the
channel number display. This is the preset baud rate setting. It is
recommended that you leave this parameter set to “ 9600” for the quickest
transmission rate unless you have been instructed to change it by your system
administrator.

Seven settings are available: 150, 300, 600, 1200, 2400, 4800 and 9600.

3. If you have been instructed to change this setting, press il until the setting
you want is displayed.

Changing the Remote Control Port Relay Setting

To change the remote control port connection on the EXPANSION PORT
connector on the rear panel you must be in ALT-2 mode. To select ALT-2 mode
and change this setting, follow the steps below:

International Broadcasting Bureau WORLDNET @£




TVRO Operation Guide
4 System Receiver

4-69
SCIENTIFIC ATLANTA D9223 Digital Satellite Receiver

Press twice and check that the ALT LED remains on. This indicates
that you are in ALT-2 mode.

Press & to display the port that is enabled. “ OFF” will normélly be displayed
in the channel number display. This is the preset state. It is recommended
that you leave this parameter set to “ OFF” unless you intend to connect
equipment to one of the remote control ports at the EXPANSION PORT
connector.

Nine settings are available: 1 to 8 and OFF.

If you have been instructed to change this setting, press & until the setting
you want is displayed. The pinout for the EXPANSION PORT connector
showing the pins for each remote control port can be found in the section
Output Connector Configurations in the TVRO Installation Guide.

Changing the Lock Level

To change the lock level from one mode to another, you must be in ALT-2 mode.
Place the receiver in this mode and change the lock level as follows:

1

Press W] twice to enter ALT-2 mode. The front panel ALT LED will
remain on to indicate selection of this mode.

Press to display the currently selected lock level (the default setting is
L oc0).

If Loc4 is displayed, the lock setting can only be changed using a remote
terminal. L oc4 locks out dl front panel functions including the lock
change feature for security reasons. Inthis case, the front panel cannot be
used to unlock or change the lock mode. Contact your system
administrator for assistance.

If you have been instructed by your system administrator to change the lock
level in order to view and/or change certain operating parameters, press €
again to change the display to the level you want (i.e., Locl, L oc2, or L oc3).
Certain redtrictions apply in each lock mode. Refer to the section on Lock
Levels for more information.

It is not necessary to press to save the lock setting as any change in
the lock level is saved automatically when you exit ALT mode.

05/05/00

To exit ALT mode and return to Channel mode, press [Ylj] again or YI2W.

Changing the Authorization Relay Operating State

To select and change the mode of operation of the authorization relay (RELAY
OUT) on the rear panel you must be in ALT-2 mode. To select ALT-2mode and
change this setting, follow the steps below:

1. Press twice and check that the ALT LED remains on. This indicates

that you are in ALT-2 mode.
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Press to display the mode of operation. “OFF” will normally be displayed
in the channel number display. This is the preset mode of operation. If you
connect equipment to these terminals to switch to redundant backup, or other
equipment in the event of loss of authorization, pin 10 of the EXPANSION
PORT connector will track the operating state of the AUTH terminals,
because they are connected to the same control port internaly.

If you have been instructed to change this setting, press§ until the setting
you want is displayed.

Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

Changing the Aspect Ratio
To change the aspect ratio you must be in ALT-2 mode. To select ALT-2 mode
and change this setting, follow the steps below:

1

Press twice and check that the ALT LED remains on. This indicates
that you are in ALT-2 mode.

Press & to display the preset aspect ratio for programs to be viewed on your
TV set or monitor. The preset setting is 4-3 (4x3 aspect ratio) for normal
viewing format.

If you have awide aspect retio TV, pressf§ again to change the setting to 16-
9 to set your receiver to view programs broadcast in 16x9 format.

The 16-9 setting will only be available in the decoder if the corresponding

parameter is set at the uplink.

05/05/00

4.

Press (STORE) to save the new setting, or press to abandon
changes and return to normal viewing.

Changing the Video Standard

To change the video standard you must be in ALT-2 mode. To select ALT-2
mode and set or change this setting, follow the steps below:

1

2.

Press twice and check that the ALT LED remains on. This indicates
that you are in ALT-2 mode.

Press [ to display the video standard setting. This setting is used to initidly
define the video output. “ 525A” will normaly be displayedin the channel
number display. This is the preset video standard setting. The recommended
settings are: 525A for 525-line systems and 625A for 625-line systems.

Pressfj until the setting you want is displayed. The following settings are
avallable:

525 - 525-line standard;

625 - 625-line sandard;
525A - automatically switches from 525 to 625-line standard; and
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625A - automatically switches from 625 to 525-line standard.
Digplaying the Video Bit Rate

To display the video bit rate you must bein ALT-2 mode. To select ALT-2

mode and display the video bit rate, follow the steps below:

1. Press twice and check that the ALT LED remains on. Thisindicates

that you are in ALT-2 mode.

2. Press to display the video hit rate. This setting indicates the video
transmission rate set at the uplink for the virtua channel. Theleve

displayed will be in the range from 1 to 15 Mb/s.

front panel.

4 If no signd is present, a video bit rate of 0.00 will be displayed on the

Lock Levels

Under normal operating conditions, al front panel buttons should be locked out
to prevent unauthorized tampering with the unit. However, four levels of front
panel lock-out are available on the Model D9223 Receiver to enable you to
customize your lock level setting (that is, to dlow view only or al parametersto
be changed). Refer to Table 4.20 to determine the functions available at each

lock leve.

TABLE 4.20, ENABLED PARAMETERS AT EACH LOCK LEVEL

ENABLED PARAMETER

LocO

Locl

Loc2

Loc3

Loc4

ON/STANDBY

CHAN. § cHAN. |, HELP

C/KU selection

FEC rate selection

FRQ§ FRQ

Symbol rate selection

Polarity selection

SWIF input selection

Serial remote control baud rate selection

Remote control port relay selection

Lock mode selection

Authorization relay state selection

Normal/Wide picture selection

Video standard selection

Installer menu

MENU

Direct channel entry via keypad
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ENABLED PARAMETER

LocO Locl Loc2 Loc3 Loc4

Factory channel reinitialization

The front panel can be used to set lock levelsup to L oc3. Loc3 locksout dl
front panel buttons allowing the operator to view, but not change any parameters.
This prevents anyone from accidentally changing the operating parameters of the
decoder.

L oc4 can only be set using aremote terminal. L oc4 does not alow the user to
view or change any parameters. To set or change the lock level, refer to the
section on Changing the Lock Level.

All parameters that display only, such as Bit Error Rate, Signd Leve, and

Video Bit Rate, can display at dl lock level settings except L oc4.

Factory Channel Reinitialization

The default factory settings can be restored by performing the following
procedure:

1. Press|YNJ
2. Pressthe CHAN. §and CHAN. J§ buttons smultaneoudly.

3. When “do?” appears in the channel number display, press =8 (STORE).
Theword “CLR” will appear in the display for approximately 20 seconds,
followed by “Init”. The receiver will then power off, indicated by adot, “.”,
in the channel number display.

When the receiver isreinitidized, default factory settings appear in the front
panel display for the parameters in Table 4.21 below:

TABLE 4.21, FACTORY DEFAULT PARAMETER SETTINGS

05/05/00

PARAMETER DEFAULT SETTING
Virtual Channel 0
Band (C/Ku) C
L-Band Frequency 950.00 MHz
FEC Rate (FEC) 7-8
Symbol Rate (SYM) 28.3465 Mb/s
Video Standard (VID) 525A
Polarization (POL) H
Input Select (SWIF) RF
Seconds to No Signal 5
RC8 Relay State (PRLY) OFF
AUTH Relay (ARLY) OFF
Remote Serial Interface 9600
Aspect Ratio 3-4
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This completes the reinitialization procedure. Any violation of this procedure
will abort the reinitidization and the receiver will return to Channel mode. If the
receiver does not perform as described above, a malfunction exists. In this case,
contact your distributor.

Once reinitiaization is complete, refer to the Installer Menu under Menu
Functions to change any of these settings for normal operation of your receiver.

Menu Functions
The Model D9223 receiver displays three menus:

a) A Commercial Decoder Status, menu which indicates the decoder' s operating
status.

b) A Service Menu, which indicates the services the decoder is authorized to
receive.

¢) An Installer Menu, which is used upon ingtallation to download a frequency
plan to the decoder containing preset virtual channel services.

The Menu system is locked out when the lock level isset to Loc2, L oc3
or Loc4. Inthis case, when you press the [JJEN§] button to display the
4 first menu — the Commercia Installer Menu — the message “ L oc2” ,
“Loc3”, or“Loc4” isdisplayed in the front panel channel number
display. Refer to the section on Changing the Lock Leve for instructions
to unlock the Menu system.

In Menu mode, the functions of al the front panel buttons change except (YIS,
VIENN, [X§j and STANDBY.
Commercial Decoder Status Menu

To access the Commercial Decoder Status menu, which isthe main menu, follow
the steps below:

1. Pressthe [WI=N¥] button on the front panel keypad to display the Commercial
Decoder Satus menu.

Then to unlock the Installer Menu, pressf.

Theline“ Press 2 to unlock Install” displayed at the bottom of the screen
will then changeto ” Press 9 for Installer Menu".

The Installer Menu system is locked out when the lock level isset to
Locl, Loc2, Loc3 or Loc4. In this case, when you pre&sE to unlock the
4 Installer Menu, the message “ L oc1”, “Loc2”, “Loc3” or “Locd” is
displayed in the front panel channel number display depending on the

lock level previoudy set. Refer to the section on Changing the Lock
Level for ingtructions to change the lock level.

4. Pressg to display the Installer Menu.
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Y ou can then access the Installer Menu to set up the homing channd to
receive the downloadable virtual channel services for your decoder. See the
section on the Installer Menu for setup instructions.

The screen below shows atypica Commercial Decoder Status menu. Thismenu
isfor display purposes only and is helpful for system troubleshooting.

COMMERCIAL DECODER STATUS

Decoder Address 000-000-4107-8
Decoder Versions 1.00/1.02(2)
SmartCard Not Installed

SmartCard Version N/A
Additional Versions 1.12/1.01

ADP enc. 20 of 20 rec'd
ADP non-enc. 18 of 18 rec'd

Bit Error Rate: 1.0E-5 LOCKED
Signal Level: 60

AFC Level: 0

Press 0 to Display Services
Press 1 to clear ADP
Press 2 to unlock Install

Press VIEW to watch TV

Y ou can exit the Commercial Decoder Satus menu and return to the channel you
were previously viewing at any time by pressing \YI2l-

Menu Definitions

Decoder Address
Thisfidd displays the 11-digit serial number identifying the receiver.

Decoder Versions
Thisfield displays the decoder version numbers of the DCP and | SE devices
within the decoder. The number in () indicates the agorithm code. This
agorithm is specific for your network.
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SmartCard

This fidd indicates whether a smart card isl nstalled or Not I nstalled. 1f asmart
card isingtalled, this field will display the smart card ID in the same format as
the Decoder Address field.

SmartCard Version

Thisfield indicates the SmartCard version number when the smart card is
installed.

Additional Versions
This field indicates the version numbers of the KBD and CCP devices within the
receiver, respectively.

ADP enc.

This field indicates whether the encrypted ADPs (Addressed Data Packets)
received by the DCP within the receiver have been properly processed. Both
numbers in this field should be identica, as shown on the Commercial Decoder
Status menu on the previous page.

To clear the valueiin thisfield, pressf.

ADP non-enc.
This field indicates whether the non-encrypted ADPs received by the ISE
(Inboard Security Element) in the receiver have been properly processed. Both
numbersin this field should be identical as shown on the Commercial Decoder
Status menu.

To clear the valueiin thisfield, pressf.

Bit Error Rate

Thisfield indicates the bit error rate (BER) of the received signal. The BER
provides an indication of the signal quality. It is dependent upon atmospheric
conditions and the amount of signal fade.

The BER will be displayed in the range from 0.0E-6 (idedl) to 6.5E-2 (worst).
The normal operating range istypically from 1.0E-5 to 1.0E-3.

Locked Message: “L OCKED” isdisplayed to the right of this field when the
receiver islocked to an RF input signdl.

Search Message: “SEARCH?” isdisplayed to the right of thisfield when the
receiver has lost signal is searching for the carrier.

Signal Level
Thisfield indicates the relative level of the received signd. The number
displayed may vary from a minimum signa strength of 0 to a maximum of 99.
Typicaly, the number should be between 50 and 80 for an input signal level of
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minus 50 dBm. A signad level at either end of the range (near O or 99) will be
evident by poor picture quaity. Thislevel isuseful for antenna peaking.

No Signal Message: “ No Signal” is displayed to the right of this field when the
sgnd level isvery low. Thismay indicate that the input signd cableis faulty.

AFC Level
Thisfield indicates the amount of LNB drift present in the received signa. The
level displayed will be in the range from -50 to +50, with the normal operating
range typically between -10 and +10.

Service Menu

The Service Menu is accessed by pressing [§ on the Commercial Decoder Satus
menu. This menu displays the services that the receiver is authorized to receive.

Y ou can exit this menu and return to the channel you were previoudy viewing at
any time by pressing IS All the front pandl buttons function while this menu
is displayed.

The screen below shows atypical Service Menu. Thismenu isfor display
purposes only and is helpful for system troubleshooting.

Program: O SERVICE MENU
Services are AUTH with ENC on
Video: ON ( 4096)
Audiol: ON ( 4097)
Audio2: ON ( 4097)
Audio3: ON ( 0)
Audio4: OFF ( 0)
Utility: ON ( 4099)
High Speed: ON ( 2056)
VBI: OFF ( 0)
Dnid: DCP: OFF ( 5004)
CCP: OFF ( 5005)
Transport ID: (11000)
PMT PID: 3111
PCR PID: 2444
Port. 00 1150.00 MHz
Press VIEW to watch TV
Press MENU for Main Menu

Menu Definitions

Services are AUTH with ENC on
Thisfield displays the current status of the services received from the uplink
encoder. It may bein one of the following states:

Services are AUTH with ENC on;
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Services are AUTH with ENC off;
Services are NOT AUTH with ENC on; and

Services are MUTED with NoSig.
4 1. AUTH means “AUTHorized”
2. ENC means “ENCryption”
Video

This field displays whether video is ON or OFF, and the PID assignment for the
servicein (). ThePID isassigned at the uplink in the range from 32 to 8095.

A number of video streams are transmitted as part of the multiplexed signal.
These services are mapped at the uplink encoder. Each service represents a
particular multiplex configuration at the encoder.

Audiol, Audio2, Audio3, Audio4

Utility

These fields display whether the respective audio serviceis ON or OFF, and the
PID assignment for the servicein (). Each PID isassigned at the uplink in the
range from 32 to 8095.

Two-channel audio is provided as a standard feature on the receiver; with four-
channdl audio available as an option.

This field displays whether the utility deta service is ON or OFF, and the PID
assignment for the servicein (). The PID is assigned at the uplink in the range
from 32 to 8095. Utility data can be output at rates up to 38,400 baud.

High Speed

VBI

Thisfield displays whether the high-speed RS-422 synchronous data serviceis
ON or OFF, and the PID assignment for the servicein (). The PID isassigned
at the uplink in the range from 32 to 8095.

Thisfield displays whether the vertica blanking interval serviceis ON or OFF,
and the PID assignmert for the servicein (). The PID isassigned at the uplink
in the range from 32 to 8095.

Dnld: DCP, CCP

The DCP and CCP fields display whether the transport stream contains DCP and
CCP download information. These fields arein the ON state when the transport
stream contains this information and OFF when the information is not being
transmitted.
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The PID assignment for the DCP and CCP software version is also displayed in
the () to the right of the state field. Each PID is assigned at the uplink in the
range from 32 to 8095 (for example, 5004, 5005, etc.) for each downloadable
parameter.

Transport ID
Each network is assigned one transport stream ID in the range from 0 to 65535 to
transmit video, audio and data services. Thisfield displays the network's
transport stream 1D used to transmit virtual channel services to your decoder.

PMT PID
This field indicates the Program Map Table (PMT) PID for the selected virtual
channel assigned at the uplink. The PMT PID is assigned at the uplink in the
range from 32 to 8095.

PCR PID
This field indicates the Program Clock Reference (PCR) PID. It is used to lock
the video, audio and data services in the transport stream for transmission to
decoders. The PCR PID is assigned at the uplink in the range from 32 to 8095.

Port

This field displays the (Expansion Port) remote control output pin settings
transmitted by the uplink encoder, in hexadecima numbers. This port can be
used for a number of different applications, such as switching aVCR or
transmitter on and off.

Installer Menu

The Installer Menu is accessed by pressing f on the Commer cial Decoder Status
menu, which unlocks the Installer Menu, and then § to display the Installer
Menu.

The channel changes to channel “0” when selecting this menu. Channel 0
4 is called the homing channdl. Asaresult, video will be momentarily
interrupted when sdlecting this menu.

The Installer Menu consists of two pages of selectable settings. This two-page
menu alows ingalation personnel to set the transponder frequency and other
decoder-specific parameters to download a preset frequency plan to your
decoder. This frequency plan contains al the virtual channdl services that your
decoder is authorized to receive.

Y ou can exit this menu at any time by pressing IS

The screen below shows an example of the first page (page 1/2) of an Installer
Menu set to receive the downloadable frequency plan from the uplink encoder
(with the preset settings).
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Installer Menu Page 1 of 2

Installer Menu 1/2
> Band: C/L-Band Freq.
L-Band Freq.: 950.00 (MH2z)
FEC Rate: 7/8
Symbol Rate 28.3465 (MS/s)
Polarization: H
Input Select: RF
Bit Error Rate: 1.0E-5 LOCKED
Signal Level: 60
AFC Level: 0
Press CHAN. UP/DN to modify
Press NEXT to select
Press YES to store all data
Press USER to select page 2

Menu Definitions

The menu items at the top of each page of the Installer Menu must be set to
enable your decoder to receive preset authorized services.

The Bit Error Rate, Signa Level and AFC Level menu items are displayed for
troubleshooting purposes only. They are indicative of the input signal level and
provide information about the signal quality. This information is helpful in the
event that you experience a poor signal.

Band

Thisfield is used to set the video band for the homing channel (channel 0) to
download the frequency plan. The selection affects al virtual channelsin the

frequency plan.

Thisfidd ispreset to C. To change the homing channel Band, proceed as
follows:

1. Press the [N[23§J button to move the “>" to Band.

2. Press CHAN. § or CHAN. § until the band that you want is displayed. The
following selections are available:

C/L-Band Freq,;

C/Downlink Freg.;

Low Ku/L-Band Freq.;

High Ku/L-Band Freg.;

Single KwDownlink Freg.; and
Dua Ku/Downlink Freg.
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L-Band/Downlink Freq.

Thisfield is used to set either the L-Band or downlink frequency for the homing
channd (channd 0) for the receiver to download the frequency plan. It is preset
to adefault frequency in MHz units when an L-Band frequency setting is
selected (for example, C/L-Band Freq.) in the Band field or GHz when a
downlink frequency setting is selected (for example, Single Ku/Downlink Freq).
The default settings are given in Table 4.22 for each of the available Band
Settings:

TABLE 4.22, DEFAULT FREQUENCY SETTINGS

05/05/00

BAND FREQUENCY SETTING
C/L-Band Freq. 950.00 MHz
C/Downlink Freq. 4.20000 GHz

Low Ku/L-Band Freq. 950.00 MHz

High Ku/L-Band Freqg. 950.00 MHz
Single Ku/Downlink Freq. 10.70000 GHz
Dual Ku/Downlink Freq. 10.70000 GHz

To set the homing channel frequency, proceed as follows:

1. Use the [N[=23§]J button to move the pointer (“>") to L-Band Freguency.
Thefirst line a the bottom of the screen will change to:
PRESS CHAN UP/DN to modify or use direct entry

6. Usethe number buttons (O to 9) to directly enter the frequency, or press and
hold CHAN. § or CHAN. {§ to increment or decrement the frequency until
you reach the desired setting. For direct channel entry, see the following
example:

(@)

To enter 1250 MHz, pressf EEERE. Thedisplay in thefirst field
will then appear as 1250.00. If you make a mistake, just enter the

numbers again.

If you enter a number outside of the range of 950 to 2050 when an L-Band
frequency setting is selected, the display will change to the nearest number.

If you enter 900, the display will default to 950.00. In this case, just enter
the correct numbers again.

FEC Rate

Thisfield is used to set the Viterbi (FEC) rate which is the inner rate of the
Viterbi error corrector. Itisnormally preset to 7/8. It isrecommended that you
leave this parameter set to “3/4” unless you have been instructed to change it by
your system administrator.

Five settings are available: 1/2, 2/3, 3/4, 5/6 and 7/8.
If you need to change the Viterbi rate, proceed as follows:
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1. Press the N3] button to move the “>" to Rate.

2. Press CHAN. § or CHAN. [§ until the Viterbi rate you want isdisplayed: 1/2,
2/3, 3/4, 516, or 7/8.

Symbol Rate

Thisfield is used to initialy set the symbol rate of the transmitted signal. The
symbol rateis a value between 1 and 31 in Megasymbols/second (Mg/s). Itis
preset to 28.3465. If you need to change this setting, proceed as follows:

1. Press the [\J23J button to move the “>” to Symbol Rate.

2. Usethe number buttons (O to 9) to directly enter the symbol rate, or press and
hold CHAN. § or CHAN. f§ to increment or decrement the frequency in steps

of 100 symbols/second until you reach the desired setting. For direct channel
entry, see the following example:

p To enter 11.000, pressl IR R . The numbers that you enter will
0 overwrite the display from right to left. If you make a mistake, just enter
the numbers again.

If you enter a number outside of the range of 1 to 31, the display will change
to the nearest number.

) If you enter 33, the display will default to 31. In this case, just enter the
0 correct numbers again.

Input Select

Thisfidd is used to select whether the SWIF input is to be derived (selected)
from the SWIF input or RF input (L-band input). Itispreset to RF. Typicdly,
the SWIF input is used to connect to the SWIF output of a Digital Multiplexer or
Digitd Encoder for monitoring purposes.

If you need to change this setting, proceed as follows:
1. Press the [\J23§J button to move the “>” to Input Select.

2. PressCHAN. § or CHAN. [§ to select either RF or SWIF. Select SWIF to

receive the transport datainput at SWIF IN or RF to receive the transport
dataat RF IN.
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Polarization
Thisfield is used to set the polarization of the homing channel. Itispresetto H.

If you need to change the setting, proceed as follows:
1. Press the [N[23§J button to move the “>" to Polarization.
2. PressCHAN.§or CHAN. J to change the setting to V.

Bit Error Rate

The Bit Error Rate field indicates the bit error rate (BER) of the received signal.
The BER provides an indication of the signal quality. It is dependent upon
atmospheric conditions and the amount of signal fade.

The BER will be displayed in the range from 0.0E-6 (idedl) to 6.5E-2 (worst).
The normal operating range istypically from 1.0E-5 to 1.0E-3.

Locked Message: “L OCKED” will be displayed to the right of thisfield when
the receiver islocked to an RF input sgndl.

Search Message: “SEARCH?” isdisplayed to the right of this field when the
receiver has lost signal is searching for the carrier.

Signal Level
Thisfield indicates the relative level of the received signal. The number
displayed can vary from O to a maximum of 99. Typicaly, the number displayed

should be between 50 and 80 for an input signd of -50 dBm. A signd level at
either end of the range (near O or 99) will be evident by poor picture quality.

No Signd Message: “No Signal” will be displayedto the right of this field when
the signa leve isvery low. This may indicate that the input signal cableis
faulty.

AFC Level
Thisfield indicates the amount of LNB drift present in the received signa. The
level displayed will be in the range from -50 to +50. The normal operating range
istypicaly between -10 and +10.
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Installer Menu Page 2 of 2

Installer Menu 2/2
Seconds to No Signal: 5
Network ID: 0
Bouquet ID: 65535
Video Standard: 525A.NTSC->PAL/B
Search/Find Mode N/A
MPEG Output: Unfiltered
C Band LO: 5.150 (GHz)
Ku Low/Single LO: 9.750 (GHz)
Ku High Band LO: 10.600 (GHz)
Ku Band Switch: 11.700 (GHz)
Press CHAN UP/DN to modify
Press NEXT to select
Press YES to store all data
Press USER to select page 1

Seconds to No Signal

Thisfield is used to set the interval of time (in seconds) between the moment a
loss of signal occurs and the “ No Signal” message is displayed onthe TV or
monitor. It ispreset to 5 seconds.

If you need to change this setting, proceed as follows:
1. Press the [N[23§]J button to move the “>" to Seconds To No Signal.

2. PressCHAN. § or CHAN. [§ until the setting you want is displayed in the
range from O to 30. You can also enter the number directly using the keypad.

Network 1D

Thisfield is used to set the network identifier for your uplink. Itis presetto O.
Contact your uplink site to obtain your Network 1D in the range from 0 to 65535.

If you need to change this setting, proceed as follows:
1. Press the N3] button to move the “>" to Network ID.

2. Press CHAN. § or CHAN. [{ until the setting you want is displayed in the
range from O to 65535. Y ou can also enter the number on the keypad.

Bouquet ID
Thisfield is not currently used.
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Video Standard

Thisfield is used to set the video standard for the output of the receiver. Itis
preset to 525A:NTSC->PALB. If you need to change this setting, proceed as
follows.

1. Press the [N[33J button to move the “>" to Video Standard.

2. PressCHAN. § or CHAN. [{ until the video standard you want is displayed.
Choose the correct setting from the following:

525:NTSC;
525A:PAL/M->PAL/N;
625:PAL/B; and

625A:PAL/B->NTSC.

525 and 625 are fixed video standard settings, while 525A and 625A
automatically force (switch) the receiver to output video according to the video

standard setting.
N 625A:PAL/B->NTSC means PAL/B isthe preset video standard, but will
0 automatically switch to NTSC when aNTSC signal is detected.

Search/Find Mode
Thisfield is currently not used. The feature will be available in future.

MPEG Output
Thisfield is used to set whether the SWIF output signd is to be filtered or
unfiltered. Unfiltered means al the PIDs (program identifiers) received by the
variable rate receiver are output as part of the signal, while Filter ed means only
those PIDs assigned to the virtual channel are output as part of the signal.

C Band LO
Thisfield is used to set the C-Band local oscillator (LO) frequency in a C-Band
system (for example, when the Band setting is either C/L-Band Freq. or
C/Downlink Freq). The default setting is 5.150 GHz when the unit isinstalled.

To change this setting, press CHAN. § or CHAN. { until the setting you want is
displayed or directly enter the number using the keypad.

Ku Low/Single LO
Thisfield is used to set the Ku low-band local oscillator frequency (in GHz) ina
single LNB Ku-Band system (for example, when the Band setting is either Low
Ku/L-Band Freg, Single Ku/Downlink Freg, or Dua Ku/Downlink Freg). The
default setting is 9.75 GHz

4 Some LNBs are set to receive a Ku band signal at 10.75 GHz. Check this
setting if the receiver does not lock onto asigndl at 9.75 GHz.
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To change this setting, press CHAN. § or CHAN. { until the frequency setting
you want is displayed or directly enter the number using the keypad.

Ku High Band LO

Thisfield is used to set the Ku high-band local oscillator frequency (in GHz) ina
dua LNB Ku-Band system (when the Band is set to Dua Ku/Downlink Freq or
High Ku/L-Band Freg). The default setting is 10.60 GHz

To change this setting, press CHAN. § or CHAN. { until the frequency setting
you want is displayed or directly enter the number using the keypad.

Ku Band Switch

Thisfield is currently not used. The feature will be available in the future.

Troubleshooting the D9223 Receiver

Types of Signal Interference

Types of terrestria interference known to cause problems with digital
compression signals are out-of -band interference such as aircraft radar altimeters,
commerciad microwave ovens, and/or in-band interference from hand-held
electrical or combustion engine equipment operated near the receive antenna.

Adjacent-band radar altimeter interference

Aircraft radar atimeters do not operate in the 3.7 to 4.2 GHz band, but are close
enough in frequency that they can produce interference strong enough to saturate
the LNB and/or receiver.

Radar altimeter interference can be eliminated by installing an off-the-shelf
microwave filter designed specifically for out-of-band signals. These microwave
filters are installed between the feed assembly of the antenna and the LNB.

Industrial/microwave equipment interference

Thisform of microwave interference typically originates from industria
microwave ovens operated in factories and commercia sites, and interferes
primarily with transponder #24. Microwave signal levels produced by these
sources can be high enough to saturate the LNB and/or receiver. Generaly,
replacement of the offending Magnetron RF output tube will solve this problem.

Ignition noise interference

Ignition noise interference is typically broadband in nature and can interfere with
the received signal. Ignition noise can be generated by faulty combustion engine
ignition systems, hand-held electric dryers/blowers, or other electromagnetic
equipment operated near the receive antenna. In most cases, the noise energy
within the received channel can be tolerated, provided that receive/line amplifiers
do not become saturated.

A sgna input level of approximately -50 dBm is recommended for normal
receiver operation. This alows sufficient receiver signal increases so that any
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interference that takes place within the 3.7 to 4.2 GHz band (as well as adjacent
bands) does not cause the receiver to become saturated. If other parts of the
receive system become saturated, steps should be taken to eliminate the
unwanted interference.

Ignition noise can be reduced or diminated by restricting the use of combustion
engines, hand-held dlectric dryers/blowers, or other €l ectromagnetic equipment
near the receive antenna.

Minimizing Signal Interference

Specific actions you can take to minimize the effects of local terrestria
interference are discussed in the following subsections.

Maintain an adeguate signal level

Theinput Sgnal level as provided to the receiver from the satellite LNB should
be maintained between the values of 20 to 50 as displayed on-screen at the
Installer menu.

Avoid signal saturation

If Sgnal saturation is a problem, the LNB may require a attenuator installed
before the receiver. Signal attenuation between approximately 6 to 20 dB can
effectively reduce or eliminate the effects of signal saturation.

Signal levels should range from 20 to 40 for the lower power type carriers
(<10Msymbolg/'s), and from 30 to 50 for larger, high power carriers; especialy
those which occupy afull transponder. Low signal levels accompanied by a high
Bit Error Rate usually indicate excessive signd loss between the receiver and the
antenna. High signal levels accompanied by a high Bit Error Rate usualy
indicate signal overloading at the receiver and/or line amplifier RF input.

Loca Oscillator stability

To minimize the time required for synchronizing to atarget carrier frequency,
operate with a LNB having the LO frequency stability given in Table 4.23.

TABLE 4.23, LNB LOCAL OSCILLATOR STABILITY VS. CARRIER SYMBOL RATE

Symbol Rate LNB LO Stability
>3 MS.s and £ 6 MS/s + 1.0 MHz
>6 MS/s + 1.5 MHz

Using line amplifiers, isolators, and filters

If you are using line amplifiers as part of your equipment installation, avoid
saturating the line amplifier or overloading the receiver by locating the line
amplifier at the appropriate distance from the LNB. Line amplifierstypically
offer again of 20 dB, and should only be installed if the signd input cable length
is approximately 50 to 100 meters.
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The line amplifier used must be able to amplify the composite power of all the
satellite transponders without distortion. An output 1 dB compression point of O
to 10 dBm is usudly sufficient in most cases. If ingtalled, line amplifiers with
noise figures under 7 dB provide the best signal-to noise ratio.

Antenna cross-polarization isolation should aways be checked at the downlink.
A misaligned LNB can introduce interference from other satellite signals.

If you are experiencing interference causing LNB overload from aradar signd
existing outside the norma 3.7 to 4.2 GHz C-Band, a C-Band "block filter" can
be installed before the LNB input. If installed, this type of filter can effectively
reduce out-of -band interference and the effects of downlink path compression,
and should not exceed 0.3 dB signd loss.

Be sure to terminate all splitter outputs, power dividers, and unused connectors,
where necessary. Signal cables used should be low loss RG-11, with L-Band or
equivalent rating.

Terrestrial in-band and out-of -band interference

The received signal level can be weakened and degraded because of local
Terrestria Interference (T1) originating from Earth-based, C-Band signal sources.
Higher frequency Ku-Band signals are not affected by this type of interference.
Both in-band and out-of-band local Tl can adversely affect receiver operation.

Locd, in-band interference that affects certain channels only is often caused by
the antenna being located in or adjacent to the path of a microwave
telecommunication signal tower. This source of interference can usualy be
identified with spectrum analyzer equipment. C-Band radar scatter originating
from airport control towers can intermittently overload the LNB, and can be
difficult to detect. The most common form of in-band interference is caused by
noise spikes from electrical power or ignition systems, which are amplified by
active components on the LNB and receiver. For this and other reasons, over-
amplification of the LNB output signal can adversely affect the received digita
sgnd. If locd, in-band interference is present, ingtalling a 10 dB C-Band
atenuator pad at the input of the LNB will prevent signal saturation and
compression.

Some types of two-way radios or wakie-talkies can destructively
interfere with areceiver because they use identical bands within the
receiver |F frequency. Use of walkie-talkies should be restricted in the

vicinity of the receiver.

Out-of -band interference can originate from a variety of sources. Aircraft radar
atimeters are a common problem near airports. Commercia microwave ovens
operating adjacent to TVRO station antennas have been known to interfere with
digital compression signds. Installation of a C-Band bandpass filter before the
LNB is recommended where there are known out-of -band interfering sources.

High Bit Error Rates
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Figure4.11, BER vs.

The Bit Error Rate (BER) associated with the received digital signa is extremely
important, as it indicates how much of the received signa information contains
errors caused by electrical noise/interference that must be corrected. The BER is
displayed in scientific notation. For example, areceived signal BER of 1E-5 (or
1.0x 10-5) islessthan asignal BER of 2E-3 (or 2.0 x 10-3). Figure 4.11 shows
typica signd quality (BER) vaues obtained for various FEC rates as displayed
on-screen at the Installer menu.

Information Rate (typical)

Model D9223 BER versus Eb/No dB
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The Eb/No (Information Rate) is normaized as the energy-per-bit for a1l Hz
noise bandwidth, and applies to any datarate. The Information Rate is the useful
data rate following Forward Error Correction (FEC), as defined by the DVB
standard. The threshold for Eb/No depends on the Viterbi FEC rate associated
with the uplink signal. Table 4.24 lists the threshold Eb/No for each of the
available FEC rates.

TABLE 4.24, FEC RATE AND CORRESPONDING THRESHOLD EB/NO

05/05/00

FEC Threshold Eb/No (dB) (based on
information rate)

1/2 4.5

2/3 5.0

3/4 55

5/6 6.0

718 6.4

For example, if the receiver is operating at 3/4 FEC, look at the middle curvein
Figure 4.11. If the displayed BER is near 1E-2, this corresponds to a Eb/No of
5.5 dB (threshold). Below this threshold the video display islikely to break up,
or signa synchronization can be logt. If the displayed BER is 1E-4, the receiver
is operating a a Eb/No of 10.5 dB, which is approximately 5 dB over the
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threshold. If the received downlink signal is Ku (that is, clear sky conditions),

the displayed BER may be approximately 1E-4. With heavy precipitation, the
BER islikely to increase to 1E-2, corresponding to aloss of 5dB. The /2 FEC
rate threshold corresponds to a BER of 3E-2, and the 7/8 FEC threshold to a BER
of 3E-3.

The BER threshold for the Modd D9223 receiver ranges from 5E-3 to 2E-2,
depending on the FEC rate setting used. For example, the BER threshold for a
FEC rate of 1/2 is 2E-2, 1E-2 for 3/4, and 5E-3 for 7/8. For safe operation, the
BER associated with the received signal should be at least 1/10" of the threshold
(that is, for a FEC rate of 3/4, aBER of from 1E-3 to 1E-5is considered idedl).

The received signal level can be weakened and degraded from precipitation (rain,
ice, and snow) and from snow accumulation on the satellite antenna. Using the
BER display is the best method for accurate antenna peaking. Common
problems associated with a high BER are:

=  Unterminated splitter port;

= Poor cabling or impedance mismatch;
=  Margind RF downlink sgnd leve;

» Cross polarization; and

» Improperly pointed satellite antenna

If no improvement in the BER is obtained after investigating these possibilities,
faulty antenna or LNB equipment may be responsible for the problem. BER
problems caused by low signa levels can be effectively improved by one or more
of the following actions:

= Using higher-qudity cable and connectors;

* Reducing the number of signa splitters and/or line amplifiers;
= Replacing the low gain LNB, if found to be faulty; and

» Ingdlation of aline amplifier after along cable run.

High BER caused by a high signd level

Figure 4.12 shows typical Signal Level values obtained for Symbol Rates above
and below 20 <Symbolg/s, as displayed on-screen at the Installer menu.
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Figure4.12, Signal Level vs. RF Signal Input
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Displayed Signd Level values appear dightly higher for Symbol Rates
below 20 MS/s than for Symbol Rates above 20 MS/s.

To reduce the possibility of tuner overload and the signa quality degradation that
would result, the maximum RF signal input to the recelver islimited to -30 dBm
for afull transponder RF carrier. A RF carrier of 3MS/sis a narrower
bandwidth, and will carry approximately 10 dB less power than afull
transponder RF carrier of 30MS/s.

For a Symbol Rate of 3.0 MS/s, the maximum RF input to the tuner should be -
40 dBm, assuming that other full transponder (-30 dBm) signals may aso be
present at the tuner input. If sufficient cable/distribution loss exists between the
LNB and the receiver, then the RF signa level will be significantly reduced, and
the overdl signal quality will be further degraded by the receiver tuner noise
figure.

If the displayed Symbol Rate is 30 MS/s, a Signal Level of 50
corresponds to approximately -30 dBm maximum RF input for this
carrier. Similarly, aSigna Levd of 25 corresponds to approximately -65
dBm RF input. Normally, the receiver would be operated somewhere
between these two extremes.

A 10 dB attenuator pad installed before the receiver RF input (external LNB
power switch set to OFF) can determine if the high BER is being caused by an
unusually high signa level. Also, powering the LNB from a separate
receiver/decoder using a splitter connection can assist in determining if the BER
problem is being caused by the input signal level. If, after taking these steps,
there is no marked improvement in BER, the problem is likely in the satdllite
antenna or the LNB. A LNB operating with an unstable or noisy loca oscillator
can adversely affect receiver performance.
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Diagnostics Guide

Many reception problems are due to incorrect or deteriorated electrical conditions
and improper antenna orientation. These items should be checked first, and if a
problem gtill exigts, the guide in Table 4.25 may provide a solution to some
common problems. If the problem still persists after consulting the diagnostics
guide below, contact your system administrator.

Temporary, solar-related electromagnetic disturbances occur every year
during the spring and autumn months. These disturbances usualy persist
for severa minutes aday for approximately one week during these

periods. For more information on solar outages, see Chapter 9, Standard

Maintenance Procedures.

TABLE 4.25, DIAGNOSTICS GUIDE

SYMPTOM

CAUSE

SOLUTION

Front panel displays “*®”

Receiver is OFF (on stand-by)

Press STANDBY button on the front
panel to activate the receiver

Front panel is off

Receiver is unplugged or AC
power is interrupted

Check the AC power cord and
electrical outlet.

No signal

Signal Level <20

No DC power supplied to LNB

Faulty LNB or cable Connection

Check external LNB DC power source
(if using an external power supply), or
verify that LNB power switch (receiver
rear panel) is set to ON (if using
internal power supply in receiver)

Check cable. Measure the LNB power
output voltage. It should be +13V or
+19V DC +10%

Check that LNB cable does not exceed
maximum length, and/or that signal
splitters do not have missing
terminations, which can cause
excessive signal loss

No signal

Signal Level >20

05/05/00

Incorrect receiver settings

Incorrect LNB polarity

International Broadcasting Bureau WORLDNET

Check RF frequency and other front
panel/menu setup options

Verify/connect proper LNB polarity

Contact your dealer/reseller or local
service provider for assistance
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SYMPTOM

CAUSE

SOLUTION

Incorrect antenna orientation

Aim antenna for peak reception
according to manufacturer's
instructions (use a standard analog
receiver tuned to a NTSC or PAL
signal to confirm correct antenna
position)

Line-of-sight obstruction

Relocate antenna or remove
obstruction

Signal with high BER
Signal level >20

Receiver has synchronized to a
digital signal, but the signal is
weak and the error rate is very
high.

Check antenna orientation. Use an
analog receiver tuned to a PAL or
NTSC signal to peak the antenna
signal by minimizing white and black
dots

Check that cable run from LNB to
receiver is not too long (some cable
types have high losses)

Check that cable does not have
multiple (more than three) splits

Signal with high BER
Signal level > 50

Signal too strong because line
amplifiers installed after LNB

Remove extra amplifier(s) and and/or
add signal attenuator pads

No video or audio

Signal LED is flashing

Receiver is tuned to a digital
signal, but is not authorized for
the service currently on
transmission

Check with your distributor to see if
you are authorized to receive the
service

Receiver does not
accept input on front
panel keypad

Front panel buttons are disabled
by Lock Level setting

Lock level is set to Loc3 or Loc4.
Check setting and if Lock Level 3, set
to level required

If no authorized service(s) is received, the cause may be due to poor
signal strength, a distorted signal, improper installation or equipment
failure. Note that an antenna cannot be peaked by observing white and
4 black dotsin the video from a digital signd. If the signal strength is

adequate, the video appears perfect. Likewisg, if the signal strengthis
below threshold, no video is displayed &t all.
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STANDARD COMMUNICATIONS Model MT900 Satellite Receiver

Overview
The MT900 Intercontinental is an international, multi-standard, broadcast quality
satellite receiver designed to operate in the phase lock loop (PLL)-synthesized,
950 to 1750 MHz frequency range. The MT900 has digitally-locked,
continuous-tuning automatic frequency control (AFC) and microprocessor
controls. Both C-band and Ku-band radio frequency (RF) inputs at 950 to 1750
MHz are converted to a commercial, industria-standard 70 MHz intermediate
frequency (IF).
The front panel design of the MT900 uses a 3-function meter that displays signa
strength, fine tune, and carrier-to-noise ratio (C/N). The C/N meter and darm
features of the receiver continuoudy monitor input signals. The tune meter
alows precise fine-tuning of the received signa. The signal meter is calibrated
to read in dBm units.

Multiple video low-pass filters and de-emphasis networks enable the MT900 to
operate in the transmission formats of NTSC, PAL, SECAM, and MAC. All
known video scrambling formats are also possible. The power supply with three
voltage settings decreases heat and power consumption. The receiver is designed
for continuous operation.

The MT900 receiver design is aflexible, open architecture, with optiona
equipment that can be ingtaled. These options include:

CAD900A Option — Thisisamonaura audio option. ItisaPLL,
frequency-agile, mono-channel audio demodulator. It offers three adjustable
IF filters at 220, 440, and 880 KHz, and multiformat audio-adjustable de-
emphasis networks between 50 and 75 psec and J-17;

CAD930 Option — This audio option offers PLL, frequency-agile, dua-
channel stereo demodulation. Five adjustable IF filters are available at 55,
110, 220, 440, and 880 KHz. Multiformat audio de-emphasis networks are
available at 50 psec, 75 psec, J17, and diding. A flat audio spectrum,
without de-emphasis, is aso available; and

CMF900 Option — This option is a front panel-adjustable module, with
multiple 70 MHz IF bandpass filters of widths: 16, 18, 22, 25, 27, and 36
MHz.

Features

The following list summarizes the festures available on the SCC MT900
Intercontinental satellite receiver.

Rebroadcast quality, certified performance on NTSC, PAL, SECAM, and
MAC dgnals.
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Attractive and easy to install in a standard 19-inch rack.

Precision microprocessor-controlled, dual-conversion, PLL RF tuning.
Low-profile chassis design, for reduced rack space consumption.

Digitd AFC tracking circuit with continuous fin-tuning ability.

Multitap power supply, with three voltage settings.

70 MHz IF with spectrum inversion circuit for uplink turnarounds.
Monaura audio option available.

Multifunction analog front panel meter.

Multi-standard broadcast-qudlity stereo audio demodulator option available.
Built-in alarm contacts.

High-quality terminal strips are easily wired for whichever configuration is
chosen.

Tl (terrestrial interference) loop and front panel test points for video and 70

MHz IF.

See Table 4.26 for general specifications of the MT900 receiver:

TABLE 4.26, MT900 RECEIVER GENERAL SPECIFICATIONS

05/05/00

SPECIFICATION VALUE
Input Voltage 115/230/240 VAC
Line Frequency 50 to 60 Hz
Operating Power (Maximum) 45 W
With Options £55W
Operating Temperature Range +14 to +122 °F (-10 to +50 °C)
Input Impedance 75 ohms

RF Frequency Range

950 to 1750 MHz

Input Level -20 to —65 dBm
Noise Figure £13dB

Stock IF Bandwidth 27 MHz
Fine-Tuning Range 2.0 MHz

First IF Center Frequency 612 MHz
Second IF Center Frequency 70 MHz

AFC Capture Range + 2.0 MHz

Dimensions

1.75x 19 x 18.9 in. (45 x 483 x 480 mm)
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Operations

Front Pand Indicators

Figure 4.13 shows the locations of the MT900 receiver front panel controls.
Numbersin parenthesesin the text (for example, “(2)”) refer to callout numbers
on the figure. Brief descriptions of these controls are given following the figure.

Figure4.13, MT900 Front Panel
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At the far left of the front panel is the 3-function analog meter (1). The function
of the meter is selected by the METER SELECT switch (3). There are three
possible functions:

SIGNAL position indicates the RF signa strength from —20 to —60 dBm.

TUNE position indicates the relative difference between the center frequency that
was preprogrammed into the receiver and the signal to which the receiver is
actualy tuned (or tracking with the AFC).

C/N (Carrier-to-Noise ratio) position indicates the received signal C/N ratio at 70
MHz from 7.0 to approximately 25 dB.

Satellite Frequency (2)

Next to the analog meter isthe SATELLITE FREQUENCY thumbdia (2). The
desired satellite frequency is manudly set with this thumbdia. The thumbdia

can be used to select either RF frequency from 950 to 1750 MHz or channel
number, depending upon the settings of two switches located inside the receiver.
These must select the desired format, and are set when the receiver isinstalled.
The examples in Figure 4.14 show the various dia settings, the first being a
channel number for C-band, and the others for C-band and Ku-band frequencies.

Figure4.14, Satellite Frequency Thumbdial Settings
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Meter Select (3)

This switch is a 3-position diding switch (3), which can select among C/N,
TUNE, or SIGNAL functions for digplay on the front panel meter (1).

Alarm (4)
Thisis alight-emitting-diode (LED) that lightsiif:

CIN isless than 7dB;

A bandwidth other than 27 dB is sdlected (and the CMF900 audio option is
not ingtalled);

Anillegal entry is made on the satellite frequency thumbdial (2);
LNB (low-noise block downconverter) power overcurrent; or
Low-signa input occurs.

AFC (Automatic Frequency Contral) (5)

This switch is a 2-position Off/On dide switch. In the ON position, AFC

circuitry locks on to incoming RF signals within = 2 MHz of the selected center
RF frequency. In the OFF position, AFC is disabled, and the receiver remains
tuned to the programmed RF frequency. In this state, however, the FINE TUNE
control (6) can be used to offset the receiver from the programmed RF frequency
manudly by £ 2 MHz. Relative variation from the programmed center frequency
isindicated by the TUNE function of the Meter (1). Thisdisplay isavailable
whether the AFC switch is ON or OFF.

Fine Tune (6)

This control is a potentiometer for fine tuning the frequency offset from the
programmed RF center frequency. Itsrangeis approximately + 2 MHz. The
effects of adjusting this control can be monitored on the Meter (1) when the
METER SELECT switch (3) isin the TUNE position. The adjustment is
observable in both AFC (5) ON and OFF positions when fine-tune adjusting.

AGC (Automatic Gain Control) (7)

This 2-position On/Off dide switch selects automatic or manua IF gain. Inthe
ON position, circuitry automatically controls the output level at a constant. In
the OFF position, the MGC (manual gain control) (8) is activated.

MGC (Manual Gain Control) (8)

This potentiometer control is active only when the AGC switch (7) isin the OFF
position. A clockwise (CW) rotation increases |F gain, while a counterclockwise
(CCW) rotation decreases |F gain.
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System (9)
This 2-position dlide switch salects either 525-line or 625-line de-emphasis and

video low-pass filter (LPF). The LPF for 525-line video is4.5 MHz. The LPF
for 625-line video is 5.0 MHz.

Video Level (10)

This potentiometer provides adjustment of the video level between 0.5 and 1.0 V
peak to peak (p-p) when VIDEO OUTPUT connectors (24) and (25) are
terminated with a 75-ohm load. The VIDEO OUTPUT connector (25) does not
require aload.

De-Emphasis (11)

This 2-position ON/OFF switch controls insertion of video de-emphasis into the
signa present at the COMPOSITE OUTPUT connector (23). Itisused for MAC
compatibility with the switch in the OFF position. This switch does not affect

the signal a VIDEO OUTPUT connectors (24) and (25).

Composite Level (12)

This potentiometer provides adjustment of the composite output level when the
COMPOSITE OUTPUT connector (23) is terminated with a 750hm load.

RF Input (13)

This 2-position dide switch salects between A and B RF ANTENNA INPUTSs.
This switch affectsthe signal at the rear panel ANTENNA RF INPUT connectors
(17) and (18) for whichever antennainput is chosen (A or B). The center
conductor 24 VDC is active only on the A or B position selected. The current-
limited 24 VDC isfor externa use by LNBs or amplifiers on the incoming signal
cable.

70 MHz IF Bandwidth (14)

This 6-pogition rotary switch selects |F bandwidth for the CMFO00 Multiple
Bandpass Filter option. With this option installed, refer to the section on
Operation of the receiver. If thisoption is not installed, the setting is 27 MHz.
Video Test (15)

This BNC connector is for sampling the baseband output at the VDIEO
OUTPUT connectors (24) and (25). This connector does not require termination
when not in use.

70 MHz IF (16)

This BNC connector provides a 70 MHz IF signd to the front panel.

Rear Paned Controls and Connections

Figure 4.15 shows the locations of the MT900 receiver rear panel controls and
connectors. Numbersin parenthesesin the text (for example, “(17)”) refer to
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callout numbers on the figure. Brief descriptions of these controls and
connectors are given after the figure:

Figure4.15, Rear Pane Controlsand Connections
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On the far left of the rear pand, this Ftype connector is one of the two source
antenna input connectors for 950 to 1750 MHz signds. It is selected from RF
INPUT switch (13).

AIN (17)

B IN (18)

This f-type connector is one of the two source antenna input connectors for 950
to 1750 MHz sgnals. It isselected from RF INPUT switch (13).

LNB Power (19)

This 2-position OFF/ON switch the 24 VDC onto the center conductor of the 950
to 1750 MHz A and B IN connectors (17) or (18). In the OFF position, the 24
VDC isremoved.

EXT 70 MHz IF LOOP OUT (20)

This f-type connector provides a 70 MHz output to the rear panel for externa
filters or specia applications.

EXT 70 MHz IF LOORP IN (21)

This f-type connector provides a 70 MHz input to the rear pand for externa
filters or specia applications.

VIDEO INVERSION (22)

This 2-position dide switch inverts the input video signal. Inthe AUTO
position, it maintains the same 70 MHz IF video waveform as the satellite signal.
In the OVERRIDE position, it reverses the polarity of the 70 MHz IF video
waveform.

This switch changes the signal at the front panel VIDEO TEST connector (15)
and rear panel COMPOSITE OUTPUT connector (23) and VIDEO OUTPUT
connectors (24 and (25) by selecting either norma or inverted video. Thisalows
compensation for nonstandard downconverter loca oscillator frequencies, while
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maintaining normal video polarity when transferring an uplink signal on another
band.

COMPOSITE OUTPUT (23)

This BNC connector provides 30 Hz to 10 MHz unclamped composite video for
use with a video descrambler or an audio subcarrier demodulator. The signd is
adjustable from 0.5 to 1.5 V p-p by the COMPOSITE LEVEL control (12) on the
front panel. If the video signd is inverted, it may be set to normal by the rear
panel VIDEO INVERSION switch (22). De-emphasis normally present in the
composite signal can be removed by the DE-EMPH OFF/ON switch (11).

#1 VIDEO OUTPUT (24)

This BNC connector provides low-pass-filtered (9), clamped baseband video for
use by amonitor or RF modulator. The output level is adjustable from 0.5to 1.5
V p-p by the front panel VIDEO LEVEL potentiometer (10). The energy-
dispersal signd is normally not present with the video signd at this output. If the
video signd isinverted, it may be set to normd by the rear pand VIDEO
INVERSION switch (22). The clamp is preset to sync tip mode. It can be set to
either back porch or synctip by internal switch SV01 (49). Seethe TVRO
Installation Manua for more information on setting this internal switch.

#2 VIDEO OUTPUT (25)

This BNC connector provides low-pass-filtered (9), clamped baseband video for
use by amonitor or RF modulator. The output level is adjustable from 0.5 to 1.5
V p-p by the front panel VIDEO LEVEL potentiometer (10). The energy-
dispersal signal is normaly not present with the video signal at this output. If the
video signd isinverted, it may be set to normd by the rear pand VIDEO
INVERSION switch (22). The clamp is preset to sync tip mode. It can be set to
either back porch or sync tip by internal switch SV01 (49). Seethe TVRO
Installation Manual for more information on setting this interna switch.

#1 ACCESSORY OUT (26)

These screw terminals provide balanced, 600 ohm audio + and — output for the
#1Audio subcarrier output signd. This signd is used with either the CAD900A
or CAD930 Audio Demodulator options.

#2 ACCESSORY OUT (27)

These screw terminals provide balanced, 600 ohm audio + and — output for the
#1Audio subcarrier output signa. This signd is used with either the CAD900A
or CAD930 Audio Demodulator options.

AGC (28)

These screw terminals provide an AGC output point for test purposes or for
remote monitoring of signal level. The AGC is a positive DC voltage, which is
directly proportiona to the RF input sgna amplitude.
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AUX (29)
These screw terminals have been installed for future use.

ALARM (30)
These screw terminals provide a dry contact when the ALARM LED (4) turns
on. The ALARM LED lightsif:

The C/N isLESS than 7 dB;

A bandwidth other than 27 dB is sdlected, and the CMF900 option is not
ingtalled (see TVRO Installation Manual);

An improper entry is made on the satellite frequency thumbdia (2);
An LNB power overcurrent occurs; and

The RF input signd is greater than —65 dBm.

When thereis an AC power loss, the LED will not light, but adry contact is
triggered. Switch SCO1 (48) setsto anormally open (N/O) or normally closed
(N/C) condition for the darm.

POWER (31)

Thisisan |EC-320 power receptacle.

INPUT VOLTAGE SELECTOR (32)

This 3-position switch selects the input AC line voltage. Voltage settings
avalableare 230 V, 240 V, or 115 V.

FUSE (33)

This receptacle accepts the proper fuse for the AC line voltage in use at the site.
For 115 VAC, the proper fuseisrated at 0.8 Amperes, 250 VAC. For 230/240
VAC, the proper fuseis rated at 0.315 Amperes, 250 VAC.

When switching line voltages, change the fuse to one of the proper value.

CAD930 Demodulator (Option) Controlsand Connections

Figure 4.13 shows the locations of the CAD930 Demodulator option controls on
the MT900 Receiver front panel. Numbers in parentheses in the text (for
example, “(35)”) refer to callout numbers on the figure. Brief descriptions of
these controls and connectors are given below:

OUTPUT LEVEL (35)
This potentiometer provides for the adjustment of the #1 audio output level.
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AUDIO SUBCARRIER FREQUENCY #1 (36)
This thumbdial is used to set manually the desired audio #1 subcarrier frequency.

DE-EMPHASIS (37)

This 4-position dide switch selects the de-emphasis used for the #1 audio outpuit.
Settings available are: 50 msec, 75 meec, J17, or Flat.

IF BW (38)

This 5-position rotary switch selects Audio #1 subcarrier bandwidths.

Bandwidths available are: 55, 110, 220, 440, or 880 kHz. The |IF bandwidths at
55 and 110 kHz are preset to introduce a diding de-emphasis network. This
network can be disabled by turning the switch SEO1 located on PEOL to the OFF
position. Refer to Figure 3.29 in the TVRO Installation Manual for more
information on setting switch SEOL.

To receive compressed audio, set the IF to 55 or 110 kHz and the de-emphasisto
75 nsec.

XPN isnot apogtion. It is active only when the 55 and 110 kHz bandwidths
are selected for narrow-band demodulations that require a diding de-emphasis.
When the selector switch is positioned after 880 kHz or before 55 kHz, it

defaults to 880 kHz.

OUTPUT LEVEL (39)
This potentiometer provides adjustment of the #2 audio output level.

AUDIO SUBCARRIER FREQUENCY #2 (40)
This thumbdial is used to set manually the desired audio #2 subcarrier frequency.

DE-EMPHASIS (41)

This 4-position dide switch selects the #2 audio de-emphasis. Settings available
are: 50 meec, 75 meec, J17, or Flat.

IF BW (42)

This 5-position rotary switch selects Audio #2 subcarrier bandwidths.

Bandwidths available are: 55, 110, 220, 440, or 880 kHz. The IF bandwidths at
55 and 110 kHz are preset to introduce a diding de-emphasis network. This
network can be disabled by turning the switch SEO2 located on PEOL to the OFF
position. Refer to figure 4.26 in the TVRO Installation Manual for more
information on setting switch SE02.

To receive compressed audio, set the IF to 55 or 110 kHz and the de-emphasisto
75 nsec.

See the note above about the XPN position.
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CAD900A Demodulator (Option) Controlsand Connections

Figure 4.16 shows the locations of the controls on the CAD900A Demodul ator
option, which subgtitutes for the CAD930 Demodulator option on the MT900
Receiver front panel. Numbers in parentheses in the text (for example, “(44)”)
refer to callout numbers on the figure.

Figure4.16, CAD900A Demodulator Option Controlsand Connections
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Brief descriptions of these controls and connectors are given below:

AUDIO SUBCARRIER FREQUENCY (44)
This thumbdid is used to set manually the desired #2 audio subcarrier frequency.

OUTPUT LEVEL (45)
This potentiometer adjusts the CAD900A monaura output level.

DE-EMPHAS S (46)

This 4-position dide switch selects the desired CAD900A audio de-emphasis.
Settings available are: 50 msec, 75 mesec, J17, or Flat.

IF BW (47)

This rotary switch selects the desired CAD900A subcarrier |F bandwidth.
Settings available are: 220, 440, or 880 kHz

I nternal Switches

Figure 4.17 shows the location of the four MT900 internal switches. These
switches are preset to certain default values, but may be changed to suit the
requirements of your receiving site. See Table 4.26 to identify the switches and
their preset values:

05/05/00 International Broadcasting Bureau WORLDNET @£




TVRO Operation Guide
4 System Receiver

4-103

STANDARD COMMUNICATIONS Model MT900 Satellite Receiver

Figure4.17, MT900 internal switches
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TABLE 4.26, INTERNAL SWITCH DEFAULT SETTINGS

SWITCH DEFAULT SETTING
SC01 N/O
SVo01l SIT
SuU01 10000 MHz
SuU02 Position 1

Numbers in parentheses in the text (for example, “(48)”) refer to callout numbers

on the figure. Brief descriptions of these switches are given below:

SUMMARY ALARM SWITCH SCO01 (48)
This 2-position dide switch is use for setting the alarm to N/O or N/C. The

switchis preset to N/O.

CLAMP SMTCH SVO1 (49)

This 3-position dide switch selects either ST (sync tip) or B/P (back porch)
clamping. The switch ispresetto ST.

For sound-in-synch operation, set Svol to B/P. For unclamped video, set SV01

between S/T and B/P.

05/05/00
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LO SELECT SMTCH SU02 (50)

This 3-position dide switch selects for the desired frequency range. Refer to
Table 4.19, Internal Switch Default Settings for the proper position. The SU02
switch is preset for Position 1.

LO SELECT SMTCH SU01 (51)

This 2-position switch selects either of the two frequencies 9750 or 10000 MHz.
Refer to Table 4.19, Internal Switch Default Settings for the proper setting. This
switch is preset for 10000 MHz. If the frequency thumbdial is set to any
frequency outside those listed in the table, the ALARM LED lights.
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STANDARD COMMUNICATIONS Model MT620 Satellite Receiver

Overview

Features
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The MT620 Continentd is an international, multi-standard commercial-qudity
950 - 2050 MHz satellite receiver. The MT620 features afully synthesized PLL
tuning circuit. The tuning logic provides continuous tuning AFC and
microprocessor control with 100 kHz accuracy. Multiple video low-pass filters
and de-emphasis networks provide commercia-quality performance for NTSC,
PAL, SECAM, and MAC operation, along with al known video scrambling
formats.

The multi-tap power supply with two voltage settings decreases heat and power
consumption, and is designed for continuous operation 24 hours aday. You can
select a microprocessor -controlled 24-channel frequency, or dia the desired
frequency directly. The MT620 automatically tracks al known LNBs without
conversion charts

The flexible receiver design is an open architecture with field-ingtallable options.
The MT620 can be ordered with the CAD620 option. This option provides a
second audio channel (#2 audio subcarrier) with PLL frequency-agile audio
demodulator. When set at 110 kHz bandwidth, this option supports Panda 1° 15
kHz companded audio only.

In order for the #1 audio subcarrier to work in Panda mode, set SBCR IF
BW on the MT620 front panel to the Narrow position, and set Audio De-

Emph on the MT620 front pandl to 75 ns.

The following list summarizes the features available on the Standard
Communication MT620 satellite receiver:

Commercial-qudity performance on NTSC, PAL, and SECAM signdls;

AFC tracking circuit with continuous fin-tuning ability to correct for LNB
drift;

Two IF bandpass filter (27 MHz = wide bandwidth; 18 MHz = narrow
bandwidth);

AGC tuning voltage for antenna peaking;
Five-segment bar graph RF signa meter;
Microprocessor-controlled single-conversion PLL RF tuning; and

Multi-standard frequency-agile audio demodulator.
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TABLE 4.27, MT620 RECEIVER GENERAL SPECIFICATIONS

Operations

SPECIFICATION

VALUE

Input Voltage

110/220 VAC

Line Frequency 50 to 60 Hz
Operating Power (Maximum) 28 W
With Options 28 W

Operating Temperature Range

+14 to +122 °F (-10 to +50 °C)

Input Impedance

75 ohms

RF Frequency Range

950 to 2050 MHz

Input Level -20 to —80 dBm
Noise Figure £13dB
Narrow IF Bandwidth 18 MHz

Wide IF Bandwidth 27 MHz
Fine-Tuning Range +2.0 MHz

AFC Capture Range + 3.0 MHz

Dimensions

1.75x 19 x 12 in. (4.5 x 48.3 x 30.5 cm)

Front Pand Indicators

Figure 4.18 shows the location of the MT620 receiver front panel controls.

Number in parentheses in the text (for example, "(2)") refer to callout numbers
on the figure. Brief descriptions of these controls are given in the subsections to

follow.

Figure4.18, MT620 Front Panel
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Sgnal Meter (1)

At the far left of the front panel, a five-segment LED indicates the signal strength

from -20 to -60 dBm.

Alarm (2)

The LED lights to indicate one of the following conditions:

lllega entry on the Satellite Frequency thumbdid (3);

LNB power over-current; and
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Low signd inpuit.

Satellite Frequency (3)

To theright of the darm LED (2) is the Satellite Frequency thumbdia, which is
used to set manually the desired RF tuning range to a channel number (1 - 24) of
the desired satdllite band frequency (950 - 2050 MHz). Table 4.28 isatuning
chart that can be used to set the internal switch SUO2 to correspond to the LNB
that your satellite antenna uses.

TABLE 4.28, TUNING CHART

Thumb Dial SuU02 LO MHz RX Freq Mix Band IF/Video Polarity
00001 - 00024 - 5150 1450 - 950 C C
00950 - 02050 - 0 950 - 2050 - Ku
02500 - 02690 - 3650 1150 - 960 S S
03100 - 04200 - 5150 2050 - 950
10700 - 11700 1 9750 950 - 1950 Ku Ku
2 10000 950 - 1700 Ku Ku
3 9750 950 - 1950 Ku Ku
11701 - 12500 1 10600 1101 - 1900 Ku Ku
2 10750 951 - 1750 Ku Ku
3 10475 1226 - 2025 Ku Ku
12501 - 12750 1 11475 1026 - 1275
2 11300 1201 - 1450
3 11000 1501 - 1750

05/05/00

Fine Tune (4)

A recessed, dotted adjustment for fine-tuning the offset from the programmed
RF center frequency. The rangeis agpproximately + 2 MHz.

Video Level (5)

A recessed, dotted control for adjusting the video level between 0.5and 1.0V p-
p when the Video Output connector (20) is terminated into a 750ohm |oad.

Composite Level (6)

This recessed, dotted control provides adjustment of the composite output level
when the Composite Output connector (19) is terminated into a 75-ohm load.
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Video System (7)

A two-position dide switch that selects either 525- or 625-line de-emphasis ahd
video LPF. The LPF for 525-line video is 4.5 MHz, and the L PF for 625-line
video is 5.0 MHz

Composite De-Emph (8)

A two-position On/Off switch for controlling insertion of video de-emphasisinto
the signal present at the Composite Out connector (19).

IF BW(9)

This two-position dide switch selects a narrow (18 MHz) of wide (27 MHz)
bandwidth filter for the video channels.

#1 Audio Subcarrier (10)

A thumb dia that selects the primary audio channel.

When the CAD620 option isingtalled, you can use the #2 Audio
Subcarrier thumb dial (14) to select a second audio channel. However,
note that the following controls only affect the #1 audio channel: Audio

De-Emphasis (12) and SBCR IF BW (13).

Audio Level (11)

A recessed, dotted adjustment for controlling the volume for the audio channel
selected by the #1Audio Subcarrier thumb dia (10). Turn the control to the left
to decrease the volume. Turn the control to the right to increase the volume.
Audio De-Emph (12)

This three-position dide switch sdlects the proper audio de-emphasis: 50, 75, or
J17.

SBCRIF BW (13)

A three-position dide switch that selects the audio bandwidth: narrow (110 kHz),
medium (330 kHz), or wide (440 kHz). The narrow bandwidth is not available
unless the CAD620 option is installed.

#2 Audio Subcarrier (14)

A thumb dia for selecting the second audio channel. This channel uses a narrow
bandwidth for Panda 1° audio. This control is not available unless the CAD620
option isingalled.

Audio Level (15)

This recessed, dotted adjustment controls the volume for the audio channel
selected by the #2 Audio Subcarrier thumb dia (14). Turn the control to the left
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to decrease the volume. Turn the control to the right to increase the volume.
This control is not available unless the CAD620 option isinstalled.

Rear Pand Controlsand Connections

Figure 4.19 shows the locations of the MT620 receiver rear panel controls and
connectors. Numbers in parentheses in the text (for example, "(16)") refer to
callout numbers on the figure. Brief descriptions of these controls and
connectors are given in the subsections to follow.

Figure4.19, MT620 Rear Pand Controlsand Connections
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Antenna RF Input (16)

On the far |€eft of the rear pand, the satellite antenna source input connects with
950 - 2050 MHz.

LNBC Power (17)

A two-position On/Off switch that allows control of the 24 VDC available to the
center conductor of the Antenna RF Input connector (16). In the Off position, the
24V DC isremoved. The current-limited 24 VDC isfor externa use by LNBs or
amplifiers on the incoming signal cable.

Video Inversion (18)

This two-position dide switch controls the signal at the rear panel Composite
Output (19) and Video Output (20) connectors by causing either normal or
inverted video. The Override position reverses the preprogrammed setting.

Composite Output (19)

A type F output connector providing O Hz to 10 MHz unclamped composite
video for use with a video descrambler or an audio subcarrier demodulator. The
signal is adjustable from 0.5 to 1.5 V p-p by the front panel Composite Level
control (6). De-emphasis normaly present in the composite signa can be
removed by the Composite De-Emph switch (8).

Video Output (20)

This type F output connector provides alow pas filtered (7) clamped baseband
video for use by amonitor or RF modulator. The output level is adjustable from
0.5t0 1.5V p-p by the front panel Video Level control (6). The energy dispersal
signd isnormally not present with the video signd at this output. If the video
signa isinverted, you can use the rear panel Video Inversion switch (18) to set
the sgna to normdl.
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Audio Output, #1 (21)

A screw terminal that provides the + output of the #1 Audio Subcarrier 600-ohm
balanced audio output.

Audio Output, #2 (22)

This screw termina provides the £ output of the #2 Audio Subcarrier 600-ohm
balanced audio output, if you have installed the optional CAD620 Audio
Demodulator.

AGC (23)

A screw terminal providing an automatic gain control (AGC) output for test
purposes or for remote monitoring of the signal level. The AGC is apositive DC
voltage directly proportiona to the RF input signa amplitude.

Power (24)

An |EC 320 power receptacle.

Input Voltage Select (25)

A recessed, dotted adjustment for setting the input voltage: 110 VAC or 220
VAC. Make sure that you use a suitable fuse (26) that is rated for the voltage
your facility uses.

Fuse (26)
A line voltage fuse: 110V 0.8A; 220V 200mA.

I nternal Switches

Figure 4.20 shows the location of the two MT620 internal switches. Numbersin
parentheses in the text (for example, "(27)") refer to callout numbers on the
figure. These switches may be changed to suit the requirements of your
receiving site.

Figure4.20, MT620 Internal Switches
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Local Oscillator (LO) Select Switch (SUO2) (27)

This three-position dide switch must be set to your satellite antennas LNB. The
switch is factory-set for position 2. Positions 1 and 3 are normally used for Ku-
Band formats. Table 4.29 summarizes Ku-Band satellite frequency assignments.
Also, refer to Table 4.28, which shows you how to set internal switch SUO2 to
tune the MT620 to your LNB.

TABLE 4.29, KU-BAND SATELLITE FREQUENCY ASSIGNMENTS

Region Frequency (GHz) Allocation
Region 1 Africa 10.95 - 11.70 Fixed Satellite Service
Europe 11.70 - 12.50 Direct Broadcast Service
Middle East 12.50 - 12.75 Business Band Service
Region 2 North America 11.70 - 12.20 Fixed Satellite Service
Central America 12.20-12.70 Direct Broadcast Service
South America
Region 3 India 11.70 - 12.75 Fixed and/or Direct
Asia Broadcast Service
Australia
The Pacific

05/05/00

For example, if your satellite antenna uses a 5150 MHz LNB, you can directly
select one of 24 channels. Using the Satellite Frequency thumb dial (3), set the
channdl to from 00001 to 00024.

Alternatively, you can dial the desired frequency directly. The value of the LNB
(LO MH2z) brings the signa down to the receiver's 950 - 2050 MHz range (RX
Freq Mix).

Automatic Frequency Control (AFC) Select Switch (SU03) (28)

Switch SUO3 is a two-position dide switch that turns automatic IF frequency
control on or off. Set SUO3 in the On position to automatically control the IF

frequency.
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WEGENER Receivers

Overview

The purpose of the Wegener receiver isto separate the Voice of America (VOA)
audio signals and the wireless and data file signals from the subcarrier on the
WORLDNET satdllitetelevison signa. Figure 4.21 illustrates the signal
frequency assignment spectra of all WORLDNET broadcast signals.

Figure4.21, WORLDNET PAL Signal Spectra

Features
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The Wegener receiver consists of three subcomponents:
A top audio subcarrier-demodulator unit;
A VIDEOTEK digtribution amplifier; and

A bottom audio subcarrier-demodulator unit.

A signd splitter, spliced into the coaxia cable running from the antenna to the
system receiver, splits the satellite signal, sending half of it to the system receiver
and the other half to the Wegener receiver. Before reaching the Wegener
receiver, the signd is split again, with these signals entering the top and bottom
audio subcarrier-demodulator units. Figure 4.22 illustrates how the signd is

split, as well as the relationship of the Wegener receiver's subsystems.
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Figure4.22, TVRO System Diagram Showing Wegener Units
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The separation of the VOA, data, and wireless signals from the WORLDNET TV
signa occurs within the audio subcarrier-demodulator units. The separated
signals are then passed to the VIDEOTEK distribution amplifier for distribution

to attached audio and computer equipment. Figures 4.23 and 4.24 illustrate these
units.

Figure4.23, Audio Subcarrier-Demodulator Unit, Rear Panel
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Figure4.24, VIDEOTEK Amplifier, Front Pane

Operations

BOeN

ORCRORS VIDEOTEK

The Wegener audio subcarrier-demodulator units and the VIDEOTEK
distribution amplifier are wired for 110V AC operation. Do not turn them on
until you verify that the outlet voltage is correct and that a proper circuit

ground, other than the circuit ground used by the antenna, is used.

05/05/00

Direct optimization of the audio subcarrier-demodulator units and the
VIDEOTEK digtribution amplifier is not possible. Correct operation of these
unitsis indicated when:

The green power indicator light (DS1) on the front panel of the subcarrier-
demodulator unitsis lighted; and

The red automatic gain control (AGC) darm indicator light (DS2) is not
lighted.

If you see that the red DS2 light is lighted:
The incoming RF signa from the antenna.is not strong enough; and

Re-peak the antenna by using the AGC meter of the TVRO receiver.
If you see that the DS1 and DS2 indicator lights are showing proper signa
strength, but you are not getting satellite data transferred to the computer:
The data may be coming into the computer in the inverted mode; and

Switch the J803 jumper plug switch. Read the Wegener Receiver Instruction
Manual, Figure 2.2, page 2-7, to determine the location of this plug.
Demodulator Switch Settings

Before hooking up any cables, use the following procedures to set audio
subcarrier-demodulator switch settings:

Remove the front pandl from both audio subcarrier-demodulator units.
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The ingdes of both units are very smilar. The bottom unit holds three long
interface cards and the top unit has two long interface cards and one short
interface card. Along the front edge of each interface card are one or two dual-
inline-processing (DIP) switches. The datafile or ‘D' DIP-switch islocated on a
short interface card that is located to the right rear corner of its audio subcarrier-
demodulator unit. Figure 4.25 illustrates the location of each DIP-switch.

Figure4.25, Wegener Audio Subcarrier-Demodulator DI P-Switch L ocations
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A DIP switch is made up of 12 separate mini-switches. The mini-switches are
numbered, from l€ft to right: 1 through 12.

To receive the proper WORLDNET satellite signal, set the satellite receiver or
"R’ DIP switches on both demodulator units by moving the mini-switches to the
up and down positions exactly as shown for your region in Figure 4.26.

Figure 4.26, Satellite Receiver (R) DIP-Switch Settingsfor WORLDNET Signal (Both
Audio Subcarrier-Demodulator Units)
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To receive the 15 KHz audio channels being transmitted to your region, set the
1" and "2 audio signa DIP-switches on the bottom demodulator unit. Move the
mini-switches to the up and down positions exactly as shown for your region in
Figure 4.27.

Figure4.27, Audio Signal (1-2) DIP-Switch Settingsfor WORLDNET Signal (Bottom
Audio Subcarrier-Demodulator Unit)
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To receive the 7.5 KHz audio channels being transmitted to your region, set the
3, 4,5, and "6 audio signa DIP-switches on the bottom demodulator unit.
Move the mini-switches to the up and down positions exactly as shown in Figure
4.17 and Figure 4.18.

All USIA TVRO sites use the same audio signal DIP-switch settings for switches
3,4,5 and6.

Set the "3 and "4' audio signal DIP-switches on the bottom demodulator unit by
moving the mini-switches to the up and down positions exactly as shown in
Figure 4.28.

Figure 4.28, Audio Signal (3-4) DIP-Switch Settingsfor WORLDNET Signal (Bottom
Audio Subcarrier-Demodulator Unit)
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Set the 5" and "6' audio signd DIP-switches on the top demodulator unit by
moving the mini-switches to the up and down positions exactly as shown in
Figure 4.29.

Figure4.29, Audio Signal (5-6) DIP-Switch Settingsfor WORLDNET Signal (Top Audio
Subcarrier-Demodulator Unit)
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To receive the wireless file, set the wirelessfile or "W' DIP-switch in both
demodulator units by moving the mini-switches to the up and down positions
exactly as shown for your region in Figure 4.30.

Figure 4.30, WirdessFile Signal (W) DIP-Switch Settingsfor WORLDNET Signal (Both
Audio Subcarrier-Demodulator Units)
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To receive the datafile, set the datafile or "D’ DIP-switch on the top demodulator
unit by moving the mini-switches to the up and down positions exactly as shown
for your region in Figure 4.31. The "D’ DIP-switch is located on a short interface
card that is located to the right rear corner of its audio subcarrier-demodul ator
unit.
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Figure4.31, DataFile Signal (D) DIP-Switch Settingsfor WORLDNET Signal (Top Audio
Subcarrier-Demodulator Unit)
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All signa and power cable hookups are made at the rear panels of the top and
bottom audio subcarrier-demodulator units and VIDEOTEK distribution
amplifier.

Cable Connections

Use the following procedures to hookup signal and power cables to each audio
subcarrier-demodulator unit.

The cable connected to the RF Input terminal provides DC power to the LNB.
Check manufacturer specifications to ensure that the splitter attached to the input
cable is compatible with this DC voltage.

Connect the RF input coaxia cable from the splitter into the RF Input termind.

Connect one end of the data cable to the 9-pin Data Output terminal. Connect the
other end of the cable to the data input termina on the back panel of the
computer that will receive the datafile.

Connect the audio cable of each audio subcarrier-demodulator unit to the
VIDEOTEK digtribution amplifier.

Connect audio cables from the audio subcarrier-demodulator units to recorders.

Connect telephone cables from the audio subcarrier-demodul ator unitsto
adjacent telephones to be used for monitoring the incoming audio signals.

The Wegener audio subcarrier-demodulator units are wired for 110V AC
operation. Do not plug them into any outlets until you verify that the outlet
voltage is correct and that a proper circuit ground, other than the circuit ground

used by the antenna, is used.

Plug the female end of the power cord into the 110V AC power cord terminal.
Plug the mae end of the cord into a power strip or 110V AC wall outlet.
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Other System Receivers

MASPRO System Receiver

Overview

MASPRO system receivers are presently installed at 30 percent of al TVRO
sitesin the Near East, and East Asia. They provide excellent broadcast quality
and sengitivity. The model SRE-800A is presently the standard-issue system
receiver for new sites, and it is used to replace older Drake system receivers as
they break down.

Features

The model SRE-800A has the following features:

A frequency tuning digital switch with a frequency range of 950 to 1750
MHz;

A combined signa level/center tuning meter; and

A separate LNB powering switch on the rear pandl.
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